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Tue Board of Railroad Commissioners of New 
York sent in their decision, on Nov. 15, in the 
matter of the Buffalo grade crossings. They re- 
commend the depression of certain of the streets and 
the elevation of the tracks crossing them. In some 
other cases the Board declines for the present to 
make recommendations, believing that the matter 
will right itself in time; but Commissioner KERNAN 
says the elevation of all the tracks is the best remedy 
proposed for existing difficulties, and the plan of 
bridging streets, as proposed by the railroads, is 
viewed with disfavor. This report is somewhat 
mildly starting in the right direction ; but will do 
very well for a beginning. This system once inaugu- 
rated will soon assert its merits. 


THE question of grade crossings is now being m ich 
agitated in Montreal and the same remedy is urged 
there as we have suggested as preferable for Buffalo 
and other flat cities, raising the tracks and depress- 
ing the streets to give undercrossings. The accepted 
necessary headway in all cities seems to be 13 ft., 
that being the height proposed in the Jersey City 
works of the Pennsylvania Railroad. There is 
strong probability that the Montreal agitation will 
be successful, as it certainly ought to be. All our 
American towns and railroad companies should 
wake up tothe fact that our present way of doing 
things is merely a surviving relic of past poverty and 
barbarism, and a disadvantage to both sides, as 
barbaric methods are apt to be. 

ATTENTION is now being called to Pittsburg grade 
crossings of the Penna. R. R. and Vice Prest. Mc- 
CREA is reported as saying that the matter has been 
discussed in the directory and the general expression 
was that the change should be made at once. The 
remedy suggested here also is an elevated road. 


—_-——— 


A RECENT decision by the United States court at 
Chattanooga, Tenn., is of much interest in con- 
nection with the present agitation concerning grade 
crossings. The suit was brought by the Western & 
Atlantic Railroad Company against the city; to 


restrain it from interfering with trains standing on 
street crossings. Judge D. M. Kry decided that the 
city could enforce an ordinance subjecting train 
hands to a fine for each act of interference with 
street travel. An appeal has been taken to the Su- 
preme Court, as this is a test case. 
iia inca 

THE headings between Shafts 2 and 3, on the New 
Croton Aqueduct, met on Nov.1. These shafts are 
6.200 ft.apart and about 350 ft.deep. Before the last 8 
ft. of rock were blown down the drills were set to true 
line and grade on each side, and when set to work 
they met and struck each other. This is exceedingly 
creditable to Div. Eng. CHARLEs S. GOWEN and Asst. 
Eng. H. R, WHEELER who had charge of the lines. 


THE following is the Bradford Ridge tunnel record, 
on the Louisville & Nashville R. R., Cumberland 
Valley Branch :—The tunnel is 84 ft. long; size out- 
side of timbers, 18 ft. 6 in. by 22 ft. 8 in. ; timbering 
in five segments; ground, heavy blue shale requiring 
permanent timbers throughout. The headings were 
commenced April 1, and finished July 15 ; the bench 
was started Aug. 13, and finished Oct. 20. The con- 
tractors were Mason, Hoge & Co.; subcontractors 
at tunnel Mason & Dickey. The. Resident Engineer 
was M. E. S. Posky, and the Division Engineer C. 


W. STANIFORD, the latter kindly forwarding this in- 
formation. 


THE last quarterly report of Gen. HUTCHINSON on 
the Forth Bridge is to date of August 31. Com- 
mencing at the South Queensferry Pier, the tower 


built out 152 ft. and 126 ft. from the centers of the 
vertical columns. The riveted work on this main 
pier now amounts to 4017 tons ; 567 tons added in the 
quarter. At Inch Garvie pier the vertical columns 
are at their final level of 336 ft., with the bracing 
partially completed; the bottom members of the 
cantilevers are built out 130 ft. and 120 ft. respec- 
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tively. About 4712 tons of steel work is riveted, or 
1112 tons added in the quarter. The North Queens- 
ferry Pier is up to full height with the top connec- 
tions practically completed; the bottom members 
are out 130 ft. and 120 ft. The total amount of 
riveted steel work here, is 4,295 tons, or 755 tons added 
in the quarter. Up to the date given 544,000 cu. ft. of 
granite have been set and about 110,000 cu. yds. of 
rubble masonry and concrete work have been built. 
The total amount of steel work riveted is now 45,157 
tons, an addition of 3,757 tons since last quarter. 
The average number of men employed in the quar- 
ter was 3,748, with 4,204 men at work on August 
31. The highest wind pressure observed has been 
104¢ Ibs. per sq. ft. on the large gauge, and 18 Ibs. on 
the small gauge. Several men have lost their lives 
in the quarter. It has been decided to build out the 
top members of the cantilevers for about 120 ft. 
without any supports. 

THE Westinghouseexperimental train of 50 cars to 
show the workings of the improved and, we may 
fairly say, perfected freight train brake, has now 
made a trip entirely across the eastern half of the 
continent from the far West to Boston, making ex- 
hibition tests at all the important railroad points, 
and, it seems clear from the accounts, bringing 
many railroad men to a realizing sense of its marvel- 
ous efficiency, which, when merely read about, pro- 
duces little impression. There has been nothing so 
especially new as to call for detailed records of the 
stops, but that it has helped greatly toward the 
speedy introduction of freight train brakes can 
hardly be doubted. Tests are still contemplated at 
New York and many other points. 

ailiidbsteguaniicigaae 

President CoRBIN, of the Long Island Railroad, 
has renewed his application to the Brooklyn alder- 
men for permission to construct and operate an 
elevated railway from East New York through At- 
lantic Avenue to South Ferry. This application was 
once before rejected because he proposed to cross the 
proposed ‘Union elevated road at grade and wanted 
more than two tracks on Atlantic Avenue. He now 
says he has an exchange agreement with and’ will 
cross the Union above grade at Flatbush Avenue 
and provides that there shall not be more than two 
tracks west of Flatbush Avenue. It is believed that 
the project will go though. 


cee Genesee 


THE railroad accident record still continues grati- 
fyingly light as respects serious disasters. The most 
serious accident of the week was a rear collision, 
Nov. 12, on the St. Paul, Minneapolis & Manitoba 
Railroad, near Glyndon, Minn. A freight train was 
pulling onto a side track at Averill siding, to allow 
a wila stock train to pass, when the latter ran into 
the caboose of the freight and telescoped it with 
the next car. Five men in the caboose were killed. 
The blame is laid to the engineer of the stock train, 
but it again illustrates the great excess of danger 
to and from wild or special trains——Two mis- 
placed switch accidents are reported; one near 
Hammond, Ind., on the Michi Central Railroad, 
Nov. 8, the other at Macalester, Minn., on the 
Chicago, Milwaukee & St. Paul Railroad, Nov. 8. 
No one was injured in either case. 


——e——_—_——_—- 


The following bridge accidents are reported: On 
Nov. 7, the bridge of the New York, Chicago & St. 
Louis Railroad across Twenty-Mile creek, near State 
Line, N. Y., was burned.— On Nov. 8, while an old 
wooden bridge acros the Maumee river at Water- 
ville, O., was being pulled down, the structure gave 
way. Of12 men on the bridge one was killed and 
five injured, some fatally. The span which fell was 
170 ft. long, and the timbers were very rotten.— 
On Nov. 18 a heavy coal train on the Ohio Southern 
Railroad went through a bridge over the north fork 
of Paint river at Greenfield, O. The engine and 8 cars 
fell into the water. One man was killed. 


Much damage has been done recently in North 
Carolina by rain and flood. The Cape Fear river 
rose 50 ft. above low water mark and other rivers 
rose several feet higher than since the freshet of 
1882. Large districts of land are inundated and 
Princeville, on the Tar river, was flooded. The 
damage to crops is very considerable. Several 
bridges have been carried away and many railroad 
washouts have occurred. 
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THE boiler of engine No. 496, New York Central & 
Hudson River Railroad, exploded Nov. 15 at Pala- 
tine Bridge, N. Y. The engine, which was hauling 
a stock train, had run from Rome to Palatine 
Bridge without faking water; the water in the 
boiler was very low and when cold water was 
pumped in, the explosion occurred. One man was 
killed and another injured. 

A PORTION of the ironwork of the Union Elevated 
Railroad, now under construction in Flatbush 
avenue, Brooklyn, N. Y., together with the derrick 
used in its erection, weighing altogether about 250 
tons, fell down on Nov. 16. The accident was said 
to be the result of careless work, two girders which 
had been put in place the previous night, just be- 
fore the men quit work, not having been riveted to 
the other part of the structure, they were held in 
place by their own weight only, and when the 
derrick was moved forward to rest upon them and 
was being used to haul up a girder, they turned 
over and the derrick and ironwork fell into the 
street. 
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RUMOR has it that Mr. B, W. SPENCER, formerly 
of the Erie Railway, and FREDERICK A. Petts, of 
the New York, Susquehanna & Western R. R., are 
interested in a bridge across the Hudson at New 
York. As reported, the scheme is for a cantilever 
bridge with maximum span of 780 ft. and 165 ft- 
headway; to cross from Steven’s Point,in Hoboken, 
to somewhere near 42nd street. It is tocarry all the 
railroads, “‘ except the New York Central and West 
Shore,” and will besides have wagon-ways, foot- 
ways and a cable road system. The same report, 
however, says that no engineer has yet made plans, 
otherwise than to say it is feasible. The whole 
rumor practically amounts to nothing more than 
that the time is drawing very near when such a 
bridge must be seriously considered. 

ACCORDING tc the Berlin Bureau of Statistics, 
there are in the world the equivalent of 46,000,000 
horse-power in steam engines, 3,000,000 being loco- 
motives, Other than locomotives the engine power 
ranks as follows :—U nitedStates, 7,500,000; England, 
7,000,000; Germany, 4,500,000; France, 3,000,000,. and 
Austria, 1,500,000. Four-fifths of the steam engines 
now in operation are said to have been built within 
the last 25 years, 

THE Board of Experts for the Brooklyn Bridge, 
which was disorganized by the resignation of Col. 
F. K. HAIN, General Manager of the Menhattan 
Elevated, on the ground of inability to give the ne- 
cessary time, has been completed again by the ap- 
pointment. of WALTER KAtTT&, Chief Engineer of 
the New York Central and West Shure. Perhaps 
no man more thoroughly qualified by past experi- 
ence to fill the void left by Col: HATN’s resignation 
could have been found in the city. The Board as 
reorganized consists of Col. JuLivs W. ADAms of 
Brooklyn, JOSEPH CRAWFORD, Division Superin- 
tendent of the Pennsylvania Railroad, and Mr. 
KAaTTé. The latter was, at the urgent solicitation 
of Col. ADAMS, chosen as Chairman of the Board. 

THE reorganized Board has already held one meet 
ing, on Saturday afternoon last, when-a new letter 
of instruction was given them correcting the objec- 
tionably narrow discretion which was opened to them 
by the first letter, as noted in our comments on 
“The Brooklyn Bridge Problem” in our issue of 
Nov. 5, and explicitly instructing them to consider 
and report on what was “absolutely the best system,” 
without the least implication. even of any limitation 
on their discretion in favor of individuals. Further 
meetings will be held on the day of this issue, and 
on each Saturday afternoon hereafter, until the 
labors of the Board are completed. The report of 
Terminal Committee of the Trustees, which now 
consists of Messrs. HOWELL and CLARKE only, Mr. 
MACDONALD being absent in Australia, will doubt- 
less follow almost immediately, and thus for the 
first time there is definite prospect of careful, con- 


* giderate and prompt action to finally settle in the 


best way this most important question. 


paneer Qpeecmnaeennenen 


THE Brooklyn Bridge Trnstees have compromised 
the $100,000 suit of the National Cable Co.for alleged 
infringement of patents by paying $5,000 to tha plain- 
tiffs. 
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Launching the Torkham Bridge in India. 
The launching of riveted girders, as practiced in 
India, has been little described, and the following 
detail, as abstracted from an article by Mr. OscaR 
OLLENBACH in The Indian Engineer, may prove of 
interest to our readers, especially as the work was 
done under rather trying circumstances, though the 
spans were light : 


The Torkham bridge carries the Hurnai-Bori road, a 
branch of the Dera Ghazi Khan-Peshin road, over the 
Meheob river, near the mouth of a narrow rift or tangi 
(the local appellation), 

As the road had to cross over from one to the other 
of the precipitous and parallel faces of this rift, and at 
its lower end it was necessary that the bridge should be 
laid in a direction making a large angle with that of 
the road, the approaches were necessarily laid out in 
sharp curves, 

The bridge is designed to carry a 10 ft. roadway on 
the upper booms of the girders. It consists of three 
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this cone were kept apart by means of a wooden plug 
and weights. One end of a X-in. diameter iron wire 
rope was then coiled round the two pairs of jumpers, 
and the extremity secured to a coil by means of clips. 
These clips are very simple. A piece of rod-iron, 
U-shaped, has a screw-thread cut on each of its arma, 
The ropes are passed within these arms, and a piece of 
flat iron then placed over the ropes and held down 
firmly by nuts. These work admirably. 

One end of the wire rope being secured the other was 
drawn up by means of a differential pulley secured to a 
loop of hemp rope, which was practically untwisted and 
then wrapped on to the wire and to the bunch of rails 
with the aid of a chain. 


In this way the wire rope could be drawn up to any 
reguisite degree of tightness. The hemp loop never 
slipped and only once gave way whrn the strain ex- 
ceeded five tons. Of course before being thus taken up 
a traveler and pulleys were passed on to the rope, so 
that the girder would be carried by them, and by them 
its weight would be transmitted to the rope. After this 
the free end of the rope was coiled round the bunch of 


dis 4 Traveller a 


TORKHAM BRIDGE, INDIA. 
Fig, 1.—Swinging Girder into place. 
Fig. 2.—Method of At achment of Traveller, etc, 
Fig. 3,—Clips used for Securing Ropes. 


spans of 16,67‘, and 20 ft. in the clear respectively. The 
center span consists of open braced girders, the others 
of rolled veams. The contractors are Messrs. RIcHaRD- 
son & Cruppas, of Bombay. The Meheob river is sub- 
ject to high and violent floods, whose waters rush down 
with velocities occasionally exceeding 20 ft. per second. 
{t is superfluous to remark that staging of any descrip- 
tien could not possibly stand so formidable a rush; nor 
would it be safe to build up the girders in the river bed. 

There only remained the second method, and here a 
difficulty presented itself in there being insufficient 
room fora single girder to be built up in line with the 
bridge. This could be obtained by cutting into the 
rocks, but only for the length of one girder. This 
necessitated the. girder being supported at the outer 





Fig, 4.—Plan of Carrying Ropes. 
end, when nearly half of it was drawn over the outer- 
most support, i. ¢., over the pier. 

To effect this it was proposed to pass a wire rope 
across the span and, having the outer end of the girder 
attached to this rope, any support that would be re- 
quired could thereby be giveh. The girders were to be 
built on the road level, as otherwise a large amount of 
rock cutting would be required, which is an expensive 
item here. The preliminaries being decided upon, the 
details were carried out in the following manner: 

Two spots were chosen for the supports of the rope, 
one 25 ft. above the road level on the side where the 
wirder was to be built; the other on the opposite side of 


the river at a distance of 200 ft. from the first, and at a 


height of 10 ft. above the road-level. On the higher side 
two pairs of rails were let into holes drilled into the 
rock at a distance of 5 ft. apart in a horizontal line, On 
the lower, a bunch of rails in the shape of an inverted 
vone was also imbedded in rock. The,rails forming 


rails and then drawn taut with the aid of pulleys and 
secured by clips. 

In a similar manner a second rope was secured, care 
being taken that the two ropes should hang evenly, 
The versed sine of the curve formed was allowed to be 
85 ft. When this was completed. the ropes were each 
tested with a weight of two tons, i. e., the weight of half 
a girder. The result being deemed satisfactory, the 
launching was taken in hand. It should have been 
mentioned that the fitting and riveting of the girders 





Fig. 5.—Method of Tightening Ropes. 


went on simultaneously with the arrangements for 
launching. The second girder, fur want of room, had 
to be built away from the first, as shown in sketch. 

The details of fitting up need hardly be mentioned 
here. Suffice it to say that a camber of .12 {t. was given 
for a girder of 72 ft. length, that is, a proportion of sts. 
I always filled up each rivet hole with the rivet which 
would eventually be closed in it, using as few nuts and 
bolts as possible. If this precaution be observed, there 
is less fear of the work being scamped by the riveters 
when your back is tarned on them, as the rivets will, if 
properly heated and weil hammered, fit evenly, and 
completely fill the holes. If not, they will be loose 
throughout, and will be easily detected with a stroke 
ofa hand hammer. 

The wedges were now removed and an olive wood 
roller placed under the center of the girder. The roller 
consisted of a solid cylinder of woud of diameter 6 ins., 
and length 2 ft. Olive wood was selected for this, as, 
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when green, it is capable of offering great resistance to 
crushing. The roller was allowed to rest on a row of 
planks placed under the girder, so that the resistance 
due to friction in rolling the girder might be reduced 
toa minimum. The outer end of the girder was then 
liftel up by the aid o7 the screw-jack and the wire ropes 
drawn down at low as possible by ropes and pulleys. A 
chain was passed under the girder top boom and over 
the hooks of the travelers, and when the jack was 
lowered, the end of the girder was found to be sup- 
ported by the ropes. 

To prevent the chain cutting into the bcom plates, 
blocks of soft wood were packed under the iron and be- 
tween it and the chain, By the weight of the girder 
the chain was pressed into this wood, which was an 
advantage, as the chance of the chain slipping off it 
was therebygreatly reduced. A rope was then attached 
to the inner lower end of the girder and passed over a 
eouple of jumpers let into the rock behind, in such a 
manner as to form a sort of figure 8. This rope was 
paid out a little at a time. and wa3 used oniy after 
more than half the girder was launched. Its object was 
to prevent the girder going out with a run. 

A second rope was attached to the upper boom at this 
end and then passed over pulleys, which hung on the 
wire rope. Its object was to steady the girder whilst 
rolling forward. A third rope was now passed through 
the travelers and across to the crab winch on the oppo- 
site bank. This completed the arrangements: and 
orders were given to commence hauling in the rope at- 
tached to the crab winch, which was drawn up and had 
to be subjected to a good strain before overcoming the 
inertia of the girder. When this was overcome, the 
girder ran forward briskly, at first a distance of 3 ft. 
but later on only 6 ins., i. e., the pitch of the rivets on 
the bottom flange. 

In this manner the girder was rolled till its further 
end was nearly over the small span. The roller was 
then taken away and a thin jumper substituted for it. 
The girder was then moved over the remaining few 
inches to the very extreme point to whith it could go 
safely without dropping down beyond the pier. Blocks 
were built up under the girder and on the pier in a 
double row, one for the jack to rest on and the other for 
the girder. The jack was then wound up and the 
girder lifted thereby. The last plate was removed and 
the girder lowered 3 ft. 

After this, the other end of the girder was lifted up a 
couple of feet, till the ropes above it becume slack, the 
chain was then removed from off the travelers, and th‘s 
end of the girder lowered to nearly the bed level, then 
traversed nearly into position. Afterwards the end first 
lowered was put nearly into position, 

The second girder was now taken in hand. Being 
built apart from the ropes, it had first to be placed 
under them. This was accomplished by placing the 
girder on rollers and drawing forward till a part of it 
was brought under the ropes. It was then slung on to 
the ropes and drawn still further forward till the outer 
edge was nearly over the first pier. The rollers were 
then removed, and planks placed one upon another put 
under the girder in a direction somewhat transverse to 
it. Ropes and pulleys were attached to the lower boom 
and jumpers on the hillside, with their aid the girder 
was moved sideways,the planks sliding on one another. 
The rolling operation was again repeated, and the 
second girder was placed nearly in position. 

The final position-was attained by placing the girders 
again on jumpers as rollers resting on the bed stones 
and pushing forwards or backwards with levers. The 
cross-braciug was then fitted on as also the roadway 
plates on the top boom. The camber was finally mea- 
sured, and found to be 0.10 ft., that is, a loss of only 
0.02, which is very satisfactory. 
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Some Effects of Gould’s Visit to England. 





There is a panic in Amsterdam. 

The City police force is being augmented 

Chubb's patent locks are in strong demand. 

The water companies have advanced their rates. 

A provincial safe-maker advertises “Gould-proof 
safes.” 

The guard at the Bank of England has been doubled. 

There isa strong and growing demand for Milner’s 
safes. 

Madame Tussaud is making an addition to the 
Chamber of Horrois. 

The Queen‘s Jubilee presents will be withdrawn from 
public exhibition. 

Guards are being established over the tracks of all the 
railways in England. 

The cashiers and book-keepers of the London Banks 
are being armed with six-shooters. 

The Safe Deposit Company’s vaults are all ful). and 
men are working day and night on new ones. 

The Post Office authorities have asked for military 
aid to guard the telegraph wires, and the telegraph 
poles have been chained to the ground. ; 

London Financial News, 
ms 
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The Warren Water Filter. 








companying cuts. Figs. 1 and 2 show a plan and 
sectional elevation of the filters. Referring to the 
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The elimination of foreign matter from waterin- letters in Fig. 1,.A shows the filter tank and bed, 
tended for domestic or industrial use is one of the and B is the wooden grating in the same with a 
important problems of the day ; and to accomplish perforated copper cover C. D is the main supply 
this work rapidly and yet effectively is the aim of pipe; G, the waste pipe to sewer, or sump; H H 
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humerous inventors. Among the more recent and 
successful ventures of this kind is the Warren filter 
here illustrated and described. 

The operation of the system is shown in the ac- 
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Warren Water Filter; Plan. 


FIG:2, 
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‘are the waste gates above the filter beds and I I, the 
waste gates to the space under the filter beds; EZ is 
the outlet for filtered water: and F is the storage 
tank. In Fig. 2 other letters are unfortunately used 
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to designate similar parts, but the reader can 
readily correct for himself this discrepancy. The 
other parts shown on the sectional elevation are—I, 
the agitator, for slightly harrowing the surface of 
the filter bed; K, the agitator shaft; L, a sleeve 
with rack and pinion for raising and lowering the 
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agitator, and M, the gear and pulleys for rotating 
the shaft. 

~ In practice, the more usual dimensions and opera- 
tion are as follows :—The filter tank is 8 ?t. in 
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diameter, thus affording an area of about 50 sq. ft. 
in each tank. Near the bottom of this tank is a 
grating of wood covered with a plate of copper, with 
perforations fine enough to retain the grains of 
filtering material. On this plate rests a 15-in. bed 
of carefully selected and sifted gravel of uniform 
size throughout. The water passes from the supply 
pipe into the tank and down through this gravel 
























Fig. 3.—Warren Water Filter ; Portable Type, 


filter, and thence into the outlet pipe or reservoir, as 
the case may be. 


The rate of filtration depends so much upon time 
and the character of the water that no definite 
amount can be given. Slow percolation of course 
gives the best results. In two years’ use at the Cum- 
berland Mills, in Maine, it was found that a flow 
through the bed at the rate of 1 ft. per minute would 
afford 1 cu. ft. per minute for each square foot of 
filter area, or 500,000 galls. daily for each of the size 
of filter proposed. At these mills 12,000,000 galls. 
daily are thus supplied and manipulated, and the 
filtering goes on as by a battery of filters. This rate 
implies that there is a head of from 1 to 2 ft., or that 
the supply from the river is kept that distance 
above the water in the storage tank. If the level 
falls below 2 ft. the filter is cleaned. This rate 
is sufficient for all the demands of a mill manufac- 
turing the best qualities of printing paper and 
would render sufficiently pure the ordinary water 
supply of cities and towns. 

To clean the filter bed, all that is necessary is to 
close the inlet gate on the supply pipe (Fig. 2), and 
to open the sluice gate in the waste pipe; this will 
empty the filter tank, and as soon as it reaches a 
level lower than the water in the storage tank, the 
filtered water in the latter will begin to boil up 
through the gravel and wash out and carry off to 
the sewer the entrapped sediment. As this action 
alone is not sufficient, as the water will break 
through in spots and leave parts practically un- 
touched, the process is completed by bringing the 
agitator into play and ploughing up the gravel to 
any desired depth. This combined action effectu- 
ally cleans the filter bed, and may consume from 5 
to 10 minutes. The gates are then again manipu- 
lated, and the filtering goes on as before. The pro- 
cess of filtering may also be promoted by allowing 
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the teeth of the agitator to scratch the surface 
whilst this operation is going on, as this will break 
the impervious film which has otherwise a tendency 
to form on the surface. These filters are actually 
in operation at the paper mills of S. D. WARREN & 
Co., at Cumberland Mills, Maine, and at the water- 
works of Brunswick and Augusta, Me. 


The portable filter, shown in Fig. 3, is exactly the 
same in its operation as the open 
tank filter described, except that it 
is enclosed at the top and the water 
is pumped in under more or less 
pressure. The agitator is the same 
with the addition, however, of a hol- 
low shaft, from the lower end of 
which are branch pipes extending 
outward along the arms, and from 
which small pipes extend downward 
to the points of the teeth, which are 
shaped like a small double mould- 
board plow. This encloses a small 
chamber with which the pipes con- 
nect and through the walls of which, 
in the face of the mouldboard, small 
perforations are made, too fine, how- 
P ever, to allow the grains of the filter- 
ing material to pass. As this filter is 
supposed to be under sufficient pres- 
sure to allow the water to pass above 
the top of the shaft by opening the 
valve in the waste pipe, this waste 
pipe is connected with the upper end 
of the shaft by means of a stuffing 
box, through which the short verti- 
cal end of this pipe may slide when 
the agitator is raised or lowered. A 
current of water is induced through 
the perforations in the point sec- 
tions of the teeth, and so through 
the branch pipes and hollow shaft, 
and is discharged in sight outside 
the filter. 


As before stated the deposit of sed- 
iment will be largely upon the sur- 
face, and as the current is induced 
from this point of the filter the sedi- 
ment will be drawn off with it and 
the surface gravel may be subjected 
to a continuous cleansing without in 
the least interfering with the process 
of filtration. When occasion requires, 
this waste valve may be closed and 
the whole bed be cleansed in precisely 
the same way that has been shown in the descrip- 
tion of the open tank filter. The size of the filter 
which is now ready to be put upon the market is 5 ft. 
in diameter thus presenting nearly 20 ft. of filtering 
surface, and with the automatic cleansing device 
will, in ordinary waters, be equal to the efficient 
cleansing of from 300,000 to 500,000 galls. in twenty- 
four hours. 
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The Rental Value of Hydrant Service.,* 





For reasons not necessary to mention here, I re 
cently became much interested in questions sug- 
gested by the title of the present paper. The exam- 
ination of engineering journals and such books as I 
had at hand, and inquiries made of several engineers, 
gave me little light on the subject. Statistics re- 
garding the price paid per hydrant per annum in 
different places were not lacking, but all the com- 
parisons I had seen seemed to go on the principle 
that a hydrant is a hydrant, no matter what it pro- 
tects, what it costs to supply water to it, whether it 
has a good working pressure or not, or whether the 
hydrant itself is a good or poor one. The amounts 
per hydrant vary materially in different places, but 
I could not see that they varied in accordance with 
any fixed relation to any of the various factors 
which would seem to have a bearing upon the value 
of the service. 

It may be truly said that nothing has an absolute 
value. It would be impossible to prove that five 
dollars or any other sum, is, in any place, the exact 
value of the water used by a family of five persons 
during a year, but in this and all other cases some 
price must be fixed. In case of food, clothing, etc., 


* A paper by O. E. Cuanpier, C. E., of Norwich, Conn., read at 
the Fall meeting of the Vonnecticut Association of Civil Engineers 
and Surveyors, Hartford, Conn. Nov. 9% 
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the supply and demand regulate the prices, but as 
water companies generally act under charters giving 
them practically exclusive rights, the case is very 
different. There is substantially no competition 
and no regulation. The price of water for domestic 
or manufacturing purposes is to some extent regu- 
lated by the fact that moderate prices materially in- 
crease the consumption; but in the matter of hy- 
drant service the town must either pay the price and 
accept the terms of the water company, or refuse to 
avail itself of such protection as the company may 
offer. It is therefore in many, if not most cases, in 
small towns, a matter of comparative shrewdness of 
the officials on either side as to the price paid and ser- 
vice rendered. One charter I have seen, said to be a 
characteristic one, states that any person inthe town 
may have watr at a reasonable price, but does not 
say that the town may have water at any price. 

It may be said that thisis not an engineering mat- 
ter, but it seems to me a matter worthy the atten- 
tion of engineers, and itis with the hope of getting 
some light on the subject that I have brought it up 
here to-day. 

That the question does not readily care for itself 
is proved by the deadlock which now exists in at 
least one New England town, where after a year or 
more spent in efforts to arrive at some settlement, 
the provisions of the contracts proposed by the com- 
pany and town respectively are as given below, only 
those parts being quoted in which the principal dif- 
ferences occur. The contract proposed by the com- 
pany provides for ‘7,000 ft. of 6-in. and 3,200 ft. of 
4in. pipe,’’ “53 hydrants for use by the town,” and 
states that *‘the water company will furnish an ample 
supply of water to such hydrants under a static 
head of not less than 110 ft. above the present level 
of the intersection of Franklin and Washington 
streets and will establish a permanent bench mark 
in the company’s reservoir to indicate said level.” 
The contract proposed by the town provides for ‘‘10,- 
200 ft. of 6-in. pipe,” ‘53 improved anti-freezing hy- 
drants, with suitable drainage, for use by the town,’ 
and states that “the water company will furnish 
an ample supply of water to said hydrants, 
to be indicated by a proper water gauge, which 
shall at all times show a pressure of not less 
than 50 lbs. per sq. in. at the level of the intersection 
of Franklin and Washington streets when the hy- 
drants are not in use.’’ The supply in the above 
case is by gravity from a reservoir covering 5 acres 
and holding 16,000,000 gal's., :hrough 9,000 ft. of 
12-in., and 9,000 ft. of 10-in. pipe to a manufacturing 
town of 4,000 inhabitants. The top of the dam is 
124 ft. above the intersection of the streets men- 
tioned. 

The question is, ‘‘ How shall a fair rate be arrived 
at ?’’, and all the facts bearing on the case should be 
taken into consideration. It is certainly worth 
more to give equally good protection to a place of 
100,000 people than to a place of 50,000 people, but is 
it worth twice as much? It is worth more to 
furnish, maintain and supply 200 hydrants than 100, 
in the same place, but not nearly twice as much. A 
hydrant from which water can be obtained with a 
pressure of 100 Ibs. per sq. in. is worth much more 
than one with a pressure of only 50 Ibs., but is pres- 
sure the proper standard of value? It is worth 
more to furnish a fire service in a place where satis- 
factory works cannot be built for less than $200,000, 
than in a place where equally effective works can 
be built for $100,000, but is the cost of the works the 
controlling factor in. the rental value of hydrant 
service ? 


For the purpose of discussion I shall claim that it 
is, provided that the best plan and site have been 
selected, and that the works have been properly and 
economically executed. Where this is not the case, 
the value of the service should be ascertained by 
comparing its character and efficiency with that 
which might have been obtained, and scaling down 
the rate which would have been desired from the 
cost of properly designed and executed works. 

The only answer I have received to the leading 
question, was from a member of this association, 
who said: “The price of fire service should be a fair 
interest on the additional cost of the plant on ac- 
count of such service, plus cost of repairs to hy- 
drants and connections.” This sounds well, but 
why. not say that the price of water for domestic 
and manufacturing uses should be such that it will 
pay a fair interest on the additional cost of the 
plant on account of such usé (assuming that works 
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sufficient for fire purposes would have to be built in 
any case), plus the cost of maintaining service pipes, 
collecting water rents, etc. In other words, is one 
service the main thing and the other a sort of ad- 
dition to be furnished at its mere extra cost, and if 
so, which is which ? 

For the purpose of argument I suggest that each 
should pay the expenses peculiar to itself and that 
the common expense be divided between them on 
some basis. but the difficulty is to determine what 
the basis shall be. Fire service calls for very little 
water. It isestimated that the water annually used 
for fire purposes in Boston is only about yy of the 
daily consumption, so that the expense of storage 
reservoirs, auxiliary supplies and all expenses due to 
producing a large amount of water are chargeable 
toconsumers. On the other hand large main pipes, 
extra pump power and all extra expenses incurred 
in creating a pressure greater than that sufficient 
for the domestic supply, arechargeable to fire service. 
Service pipes and their maintenance, collecting 
water rates, etc., are chargeable to consumers, while 
hydrants, hydrant repairs and connections are 
chargeable to the fire service. I therefore suggest, 
with much hesitation, that the common expense be 
divided in the same ratio as it shall be proved that 
the peculiar expenses bear to one another. Thus the 
company that judiciously expends the most money 
in perfecting its fire service will receive the greatest 
returns from the public. 

I have not had the necessary data at band to deter- 
mine how the rate thus ascertained would compare 
with actual rates in any place, but I believe that if 
the compensation paid by towns to water companies 
for fire service was figured on some such basis, it 
would result in much more efficient fire service. 
Take for instance the town above mentioned, with a 
population of 4,000, which is liable to be doubled in 
the 20 years which the contract has to run. Then the 
consumption for 8,000 people using only 50 galls. per 
day each, would be 400,000 galls. per day, one tenth 
of which is liable to be used in an hour, or 667 galls. 
per minute, which in 9,000 ft. of 12-in. main will re- 
duce the head 12.6 ft., or in 9,000 ft. of 10-in. pipe will 
reduce it 29.9 ft., a total reduction of 42.5 ft., making 
the ‘‘static head” of 110 ft. proposed by the company 
a practical head of 67.5 ft. or 29.34 lbs. per sq. in., a 
very inefficient fire pressure, while the friction in a 
16-in. main with the same flow would be less than 3 
lbs, perin. When the velocity produced by the ad- 
ditional flow required at a fire is considered, the 
contrast is much greater. A tank or distributing 
reservoir might answer the same purpose as a larger 
pipe. 

There is one point in connection with hydrant 
service to which I wish to call special attention. It 
will be noticed that the contracts proposed by the 
water company and the town differ, not as to the 
price of the goods, but as to their quality. The 
company agrees to maintain the water in the reser- 
voir at a certain height, but guarantees no pressure 
whatever in the street mains of the place. The 
town, on the other hand, insists that a certain pres- 
sure must be maintained in the main pipe at a cen- 
tral point. Now the questions are; ist. With a res- 
ervoir 110 ft. high above said central point, and 
9,000 ft. of 12-in., and 9,000 ft. of 10-in. pipe leading 
thereto, and 8,000 people to supply with water ; what 
pressure can the company expect to maintain in the 
pipes at said point at the end of 20 years? 2nd. 
With the same reservoir and distance 18,000 ft. what 
pressure ought the company to have constructed its 
works to produce? I will venture to state my 
opinion that the answer to the former question is 
less than 30 Ibs. and that the latter ought to be 

more than 40 Ibs. 

We come again to the main question, ‘‘ How shall 
we ascertain the true rental value of hydrant 


service ?”’ 
(Norge.—In the brief of this , th 
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New Croton Aqueduct. The Accident at 
South Heading Shaft 17. 





In our issue of Aug. 13 we described and illustrated 
the method of building one of the sections (south 
heading of shaft 17) of the new Croton aque- 
duct, which passes through loose material. In 
executing this plan a drift 4 or 5 ft. in height by 
9 ft. in width was extended in advance of the main 
full-sized section. This drift was parallel with the 
tunnel, but its floor was on a level with the top of 
the crown. When the drift had been finished a 
sufficient distance, three crown bars—white oak 
sticks from 16 to 22 in. thick at the butt—were 
placed so that their rear ends rested on the com- 
pleted masonry, their forward ends being supported 
upon timbers which ultimately formed the face of 
the heading. From the crown bars as a foundation 
the excavation was carried down each side, a little 
at a time; other longitudinal bars were inserted, and 
in the spaces between the bars were driven narrow 
strips to form a sheathing to prevent the entrance 
of earth. 

On Sept. 9 when the 
section had been com- 
pleted and cleaned out 
ready for the masons, 
the two sides and face 
eaved in. The peculiar- 
ity of the accident was 
the fact that the muve- 
ment came absolutely 
‘without warning, the 
three parts giving way 
at the same instant. 
This blow-like effect 
was probably caused by 
the movement of ma- 
terialin a pocket above 
the chamber, the equil- 
ibrium of the earth im- 
mediately surrounding 
the section being 
thereby destroyed, and 

se ea he whole weight of the 
mass being brought 
upon the timbering which of course yielded, and 
yielded as a whole. It is not known whether the 
blow was caused by the roof of the pocket (the 
presence of a pocket is known since there is no 
indication of a cave at the surface of the ground) 
dropping, or by a large mass sliding aiong a shelv- 
ing rock. The latter supposition has some founda- 
tion, as pieces of rock of considerable size, and of 
the same nature as that which the work had but 
just passed through, were found at the edge of the 
finished masonry. The section that caved in was 
19 ft. in length, and the drift extended about 15 ft. 
beyend this. 

In the foregoing we have mentioned the principal 
characteristics of the work in order that the follow- 
ing may be the more readily understood. 

Work was resumed after the ground had been al- 
lowed to settle about a manth. The top of the 
wedge-shaped deposit which had flowed into the 
aqueduct was removed toa level about 6 ft. below 
the crown. The crown bars, c c c were found leaning 
against the brickwork in a nearly upright position. 
It was apparent that their forward ends, having 
been deprived of all support, had fallen to the bot- 
tom of the section. After the spaces between the 
bars had been calked with hay and poling strips 
driven to hold back all unprotected earth a drift 
was started at the eastern side of the tunnel at a. 
At a few feet from the masonry a large rock was 
encountered. This drift was then abandoned for the 
time and a second one begun at b, the opposite 
side of the tunnel. The second drift was driven at 
an upward inclination to reach the level of the top 
of the tunnel, and in a line toward the center of the 
work. 20 ft. from the masonry the original drift d, 
which was opened in advance of the section, was 
met. This drift was found uninjured in every re- 
spect, which circumstance would indicate that the 
disturbance causing the accident came from the 
opposite direction, or above the finished work. If 
this supposition be correct there is now a pocket be- 
tween the completed masonry and the surface, and 
not over the caved-in section. The floor of this 
pocket is formed by a sloping rock extending in the 
direction, and probably to within a few feet, of the 
end of the masonry. During the building of this 
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section, and the two just preceding it, much loose 
earth flowed into the tunnel, and a vacancy was 
therefore made near the exterior of the sections. 
The pocket then formed is now filled up, and the 
present pocket is located fyrther from the work. 
The result of any shock that might be transmitted 
through the intervening loose earth to any future 
timbering by the sudden filling of this pocket can- 
not,of course, be even conjectured. It may be at such 
a distance away, that the jar would not be perceived, 
especially as the ground has had time to assume a 
comparatively compact condition. 

Upon reaching the old drift a third drift ¢ was 
started toward the tunnel already completed. This 
drift is above the outside of the crown, and is de- 
signed to receive the center crown bar, which will be 
supported as the other was, its rear end on the brick- 
work, and its forward end on timbering. The sides 
will then be dug out to admit the side bars, when 
the section will be built as was the other. One im- 
portant change will be made in the plan. The 
length of the sections will be much reduced, and the 
masonry laid whenever possible even though the 
rings should measure no more than4or5ft. This 
will reduce the surface of earth to be timbered, 
will render the work safer, and in the event of 
another cave would destroy but a small part of the 
work. 

The accident clearly brought out the character of 
the masonry, which was damaged only to the extent 
of a few cracks, none of which appears far from the 
end. 

The accompanying plan view is not made to scale, 
but is merely intended to show the state of the 
work in the heading at the time of the accident and 
now. 

———— ee 


The Physique of Americans. 


Mr. EDWARD ATKINSON, the statistician of Boston, 
answers in Science a charge made abroad that the 
white man is deteriorating in size, weight and con- 
dition in the United States. To obtain data for his 
deductions, Mr. ATKINSON applied to a number of 
prominent clothiers in Boston, Chicago and else- 
where, firms which make up suits by the thousands 
for all parts of the country. In answer to this 
rather novel application he was told that experience 
proved that in any given thousand of suits the 
average measurement was as follows :—Chest 
measure, 38 ins.; waist, 3344 ins.; length of leg in- 
side, 8244 ins.; average height ranging from 5 ft. 
84 ins. to 5 ft. 9 ins. in New England, up to 5 ft. 
10 ins. for the average in the South and West. 
The average weight probably lies between 155 to 
160 Ibs. 

Different sections vary in their requirements and 
the residents of towns usually average less in 
measurements than those living in the country. 
For the South the average chest measure is 35 to 
40 ins., with a relatively small waist; in the West 
and North the chest measure is 37 to 42 ins., with 
88 to 40 ins. around the waist. A Texan corres- 
pondent gave 38 ins. as the average for the chest ; 
88 to %4 ins. for the waist, and an average height of 
5 ft. 10 ins. A Detroit correspondent notes that in 
supplying clothing he finds that Germans need 
large waists and short legs; the French, small 
waists and long legs; the Americans, small waists 
and long legs. 

Mr. ATKINSON concludes that the American is de- 
cidedly gaining in size and weight, in spite of “the 
frying-pan, dyspeptic bread and pale pie,” and says 
he expects better things yet when the American 
woman has learned how to cook. 

a eR me 

Iron Brick Pavixe Stonges.—Paving blocks 
called iron brick are now being introduced by Louis 
Jocuvum, of Ottweiler, near Saarbrucken, Germany. 
This brick is made by mixing equal parts of finely 
ground red argillaceous slate and finely ground clay, 
and adding 5 per cent. of iron ore. This mixture is 
moistened with a solution of 25 per cent. sulphate of 
iron, to which fine iron ore is added until it shows a 
consistency of 38° Baume. It is then formed in a 
press, dried, dipped once more in a nearly concen 
trated solution of sulphate of iron and finely ground 
iron ore, and is baked in an oven for 48 hours in 
an oxidizing flame and 24 hours in a reducing flame. 
The German government testing laboratory for 
building materials has reported favorably on this 
brick, 
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The Water-Works of Kansas City. 





BY G, W. PEARSONS, CHF. ENG, NATIONAL W. W.'CO. 





Continued from page 346. 

The settling basins as first built, hada capacity 
of about 8,000,000 galls. the shape, governed by 
the railroad and Turkey creek, is irregular—mathe. 
matically speaking a truncated powder horn—no 
puddle was used in thisor any subsequent work. 
The excavation is distributed in the embankments so 
as to place the most retentive earth inside, the aim 
being to have nowhere less than 12 ft. of good em- 
bankment next the water ; the whole bank is carried 
up together in level 6 in. layers, each layer dragged 
and rolled with a grooved roller. The dragging by 
pulverizing the soil very thoroughly, seems to be as 
important as the rolling. The banks hada slope of 
it¢ to1,in and out ; the bottom of the first basins 
was 9 in. of concrete in two layers on the natural 
earth. This was in places sandy, and showed con- 
siderable leakage, which, however, became tight by 
the filling of the pores of the concrete with silt. Sub- 
sequent work has from 18to 24 in. of clay,spread,drag- 
ged and rolled, as in the banks, and with less con- 
crete. This has proved good. The outlet is 15-in. iron 
pipe under the banks, continued to Turkey creek 
with tile. 

The bottom slopes of the basins built under the 
supposition that the amount of sediment was less 
than it proved to be, were from 14 to 8 per cent.; 
this gives too much labor in removing sediment. 
Subsequent work has a minimum of 8 per cent. The 
same supposition as regarded quantity of sediment 
determined the writer to adopt a system of continu- 
ous subsidence. On the statement of Mr. B. HOLLY, 
that a regular current of 1 ft. per minute made no 
perceptible difference in the time required for sub- 
sidence, the basin was built with a central wall ex- 
tending about four fifths of its length, the water 
entering on one side and passing slowly around the 
central wall to its exit on the other. The outlet to the 
clear water well,from which the high service pumps 
take water, is guarded with a crib of 2 in. plank, 
filled with fine broken stone ; this,‘having an area of 
the whole end of that side of the basin, has proved 
always reliable and eflicient as a strainer. The ad- 
vantage of this arrangement is that the water cau 
be kept at a uniform height, the low service pumps 
keeping the supply good for the high service; the 
disadvantage is that the basin must be wholly dis- 
used for cleaning: at such times the supply was 
drawn from the upper reservoir. 

THE plan worked well until the supply reached 
about 2,500,000 galls. per day, then it was found that 
no provision having been made for controlling the 
water flow,—a current set up in the basins which 
carried the incoming water around to the outlet 
in much less time than the movement of the whole 
mass; a wooden partition was carried from the end of 
the central wall to the end of the basin, so arranged 
that the overflow of the first part of the basin de- 
scended in a long thin sheet to near the bottom of 
the other part of the basin; this was of immediate 
and important benefit, showing the value of control- 
ling and equalizing the current. It being necessary 
to enlarge the basin, an addition was made by ex- 
tending the outer walls, making a total capacity of 
about nineteen millions of gallons, the success of the 
continuous subsidence determined it for the new 
work, the inner walls being made heavier so as to 
allow any of the basins to be cleaned without empty- 
ing the rest. The concrete of the bottom was extend- 
ed up the sides as far as considered safe from frost; 
above this the basins were covered with brick on edge; 
the upper reservoir with stone. 

ice freezing to this slope displaced the pavement 
in places ; grasses and weeds took root in the cre- 
vices, and, worst of all, the ground behind became a 
burrowing place for crawfish, the latter showing 
their work by creating seepage through the banks. 
The pavement above the concrete was therefore re- 
moved, andastone wall substituted. This has proved 
good and has been repeated in subsequent work, 


The upper reservoir is a single basin, its use 
being practically that of a great stand pipe, keeping 
gravity pressure on the lower town and furnish: 
water for fires, as will be noted in account of ma? 
chinery. It has a depth of 22 ft., and a capacity 
of about 9,000,000 galls.; water level of surface 
832 ft. above low water. The inlet pipe for this was 
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carried under the bank through a tunnel lined with 
concrete and brick; a well was built at each pipe 
joint and the spaces rammed full of puddle, a diffi- 
cult job to make tight, and one which has not been 
repeated. 

The Pipe Bridges.—One of these, over Turkey 
creek, is of 20-in. flanged pipe, the end having saddle 
and lugscast upon them for the wrought-iron chords 
and as support over the opening lift in the masonry 
below it, the other line of common lead jointed pipe 
of the same diameter is suspended below it. 

Another bridge over Turkey creek is of 30-in. 
wrought-iron, with bowl ends for the reception of 
the cast-iron pipe, the bow] ends are of cast-iron and 
have saddles cast upon them for their support on 
the piers; the pipe is in three parts joined by cast- 
iron flanges; the truss of gas pipe connected by 
joints similar to those used by the Phoenixville 
Bridge Co. 

The creek is underrun in two other places by 
inverted syphons of wrought-iron, secured at the 
banks where they join the cast-iron pipe and the 
bed of the stream filled in -vith rip-rap to prevent 
wash. 

Two other bridges of wrought-iron have been 
built by the Phoenixville Bridge Co. for the new 
work. One is over the Kansas river, 425 ft. in three 
spans, one similar span oyer Jersey creek in Wy- 
andotte; these are buit like ordinary highway 
bridges, except that they have longitudinal girders 
between the cross girders for carrying the wooden 
floor for the support of the pipe. These are intended 
to be able to carry three 36-in lines each. 

First Pumping Station.—The flow line of the 
upper reservoir was determined by ordinance as not 
less than 175 ft. above datum; this was not sufficient 
to give flow into the upper town, and an elevation 
near the works giving more, it was chosen as the 
best available, and the machinery constructed with 
reference to it. Its elevation (232 ft.) gave a good 
gravity supply to lower town, but upper town re- 
quired direct pumping;overflow by safety valve from 
the high pressure to the gravity line serves as an 
easement to the irregular motion of the pumps. 


In its turn the upper reservoir is used as an aux- 
iliary to their power for fire service. By changing 
a hydraulic valve at the works they take their 
supply from this instead of the lower, having the 
same effect as placing the pumps at the greater ele- 
vation, less friction in the mains. 

This change is effected in about 30 seconds from 
the time of receiving the alarm. By this means the 
added power required for fire service is kept stored 
in the upper reservoir. The steam power required 
being little, if any, greater than for ordinary ser- 
vice, and the instant ability to respond to the call, 
assured as it could not be by any device for quick 
steaming. How effective it is, is shown by a quota- 
tion from the report of the Chief of the Fire Depart- 
ment for 1884. 

“Tf there are any better works; any better sys- 
tem of works ; any works giving better satisfaction 
to the Fire Department; any works kept in better 
order, or better managed in any part of the country, 
I would travel 1,000 miles to see what they have got 
and how they do it.” 

The ordinary pressure in lower town is 90 Ibs, per 
sq. in.; this is generally sufficient for fire services 
but is raised on call to 180 or more. In upper town 
the regular service requires 130 Ibs. pressure at the 
pumps, increased to 170 or more for fire service as 
may be required by its location and elevation. The 
pipe systems in upper and lower towns are separate, 
connected only at the works. 

It is a question to what extent the system of direct 
pumping, combining domestic supply with fire pro- 
tection without the use of steamers, can be used. As 
far as these works are concerned, supplying the 
combined cities in Missouri and Kansas, with a very 
difficult topography, and an aggregate population of 
nearly 200,000, the practicable limit does not yet ap- 
pear. 

The machinery te do this work requires special 
adaptation ; the constant and sudden variations in 
supply, together with calls for pressure’ for fire pro- 
teetion. requires lafger surplus power, and a mini- 
mum of inertia inthe moving parts. The firstengine 
isa Holly quadruplex, four steam cylinders 22 in. 
bore, by 30 stroke, standing at an angle of 45° with 
the horizon, on a frame carrying the crank shaft at 
its top ; the cranks are placed, 125 ° apart ; the pumps 
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are double acting, driven by extensions of the piston 
rods;their bore is 104¢in. The engines are compounded 
by using one as high pressure, and the other 
taking its exhaust; or they can be used with direct 
steam in all. The steam valves are slide with poppet 
valve cut-off on top, the latter controlled by the 
water pressure regulator, which varies the drop of 
the poppet by water pressure. This engine, standing 
over the syphon well, drives two deep well pumps by 
gears ; these are 15!¢ in. bore by 30 in. stroke, double 
acting pistons. Since the introduction of PEARSONS’ 
deep well pump they have been used only as a 
reserve ; yet condensers are used with all the engines 
at this station. 

A small quadruplex pump of about 1,000,000 
galls. daily capacity, driven by a separate engine, 
was added for the early use of the works, and is still 
in occasional use; the engine has also been attached 
to PEARSONS’ deep well pumps,which, like the others, 
are driven by gears, This pump has two double 
acting plungers, 21 in. diameter by 3 in. stroke, and 
was built with special reference to pumping muddy 
water. It has run seven years with only one break- 
age, the forcing out of the plunger-box bottom by 
accumulation of sand, disabling one side of the 
pump for two days. Aside from this it has not had 
a dollar of repair since it started, and the wooden 
gear wheel, carrying the pumps, shows scarcely any 
wear, although the pump is in constant operation 
day and night. 

An incidental peculiarity of the engine driving 
these pumps is worthy of notice. The air pumps, 
having the slower motion of the water pumps, give 
only one-thirteenth of the volumeof the steam cylin- 
der, which, when both pumps are attached, requires 
from one-half to two thirds stroke of steam. Notwith- 
standing this small proportion, the vacuum is as 
good as in the other engines, and no air pumps on 
the works have been so uniformly reliable, or had so 
little repair. 

The last engine is like the first, except in size, the 
cylinders being 27 x 30 ins.,the pumps 11 x 33 ins., the 
added size of the cylinders is to give ability to com- 
pound the engine whiletaking water from the lower 
reservoir for fire service. 

A Gaskill engine of 3,000,000 galls. daily capacity 
has since been added. This has been so fully de- 
scribed .in technical papers as to need none here. All 
the machinery is intended for service in either upper 
or lower town, and is correspondingly complicated 
as regards its pipe connections; the combined capacity 
of the pumps at this station, for fire service, is 14,- 
000,000 of galls. perday. There are eight boilers 544 
by 16 ft. tubular, with ordinary setting. 

(TO BE CONTINUED.) 





The Report of Chief Engineer Melville, 

Chief Engineer MELVILLE, of the Bureau of Steam 
Engineering of the Navy Departiz ent, proves the 
wisdom of putting a live man at the head of this de- 
partment by making one of the most sensible reports 
issued from it for a long time. 

He first overhauls the present condition of the 
mechanical department of our navy yards,and recom- 
mends complete hydraulic boiler-making plants; a 
more economical arrangement of machine tools and 
shops, and especially the better distribution of steam 
by having one main boiler plant, with underground 
pipes, instead of the present il method of 
having boilers for each shop... He suggests. testing 
machines of the largest sizé for’ proving parts actu- 
ally intended for use. 

Mr. MELVILLE deprecates the present attempt, at 
the Naval Academy, to make the graduates Jacks- 
of-all-trades, and says this system will not produce 
the engineer officers wanted. He recommends that 
at the end of the second year the cadets be divided 


me en and cadet engineers, and that each 

ly trained for its duties. He also 
pa Ss Gite cs to the nonsensical feature of enginone 
-officers standing watch over “a mass of cold ” 
Er Bhiows: mac faery is not running. He concludes 
as follows: 


i: —— is too mock dilettanteism in the navy. 
ya grent Seok 8 Soe) more attention aoe the ee 
they do to their own, pe res 

Stam me roficient in neither. 


; aa. 
fh a nery to ships, while the o cers of 
i saetun reau are nae ucated and t 

a dpeign cow manipulation of Ne the in- 
terest of economy, parmony. and e ney, this ama 
teur ee hould stopped ot on once. and a all 
tie are) or (plenty to do in the wide 

their own 
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PLATE 3. Kansas City Water Worns 
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A PROMINENT and responsible South Amer- 
ican engineer writes us that he has been asked 
to take a concession of some magnitude for a 
system of tramways and that he desires to be 
placed in communication with engineers and 
manufacturers of the new systems of electric 
and cable plant. While we do not feel at 
liberty to publicly refer to the matter more 
specifically we believe this to be an opportu- 
nity which should not be neglected by those 
referred to, and as the fairest way to all 
parties give this public notice. We shall be 
pleased to communicate his address to all who 
may inquire for it. 

In our last article upon the proper tamping 
of drill-holes we incidentally gave credit for 
the reamer patent, there referred to, to Mr. 
©. L. Katmpacn. Mr. Katmpacu writes us 
that this is incorrect, as he is responsible for 
the air space patent alone, granted to him in 
1874. 


Tue New York Times remarks, as to the 
Connecticut grade crossing question : 


“We notice that ENGINEERING News characterizes 
as preposterous our recent statement that the burden 
imposed by this law on ‘some of the sparsely-settled 
towns is heavy.’ We may cite the case of the town of 
Stratford. We are informed that at a recent hearing 
before the Railroad Commissioners in that town the 
New Haven Company’s engineer estimated the cost of 
separating grades in the town at $30,000. By law the 
Jommissioners are empowered to assess one-half of 
the cost on the town. But the entire amount raised 
annually by taxation in Stratford is only $16,000. Would 
not the doubling of the tax impose a heavy burden on 
the farmers of the town? Would not the exaction of 
such an amount from them be contemptible on the 
part of this wealthy corporation? We are unable to see 
why that town, for example, should in equity be re- 
quired to pry one cent for a separation of grades, ex- 
cept in constructing new highways from one side of the 
railrcad to the other.” 


This is, of course, an extreme case, about 
the worst to be found in Connecticut, but there 
need be no better illustration of the principle 
we contended for, that although the case for 
throwing the whole cost of such betterments 
on the railroads is a strong one, the case for 
the public bearing some portion of the cost of 
eliminating old grade crossings on eld roads 
is still stronger. 

All general laws, probably without excep- 
tion, bear hard and even inequitably in individ- 
ual cases. Against this instance of a poor town 
and rich road there are to be found, even in 
Connecticut, instances of poor roads and rich 


towns which they have largely helped to build 
up. In the country at large they are num- 
bered by hundreds. But is there to be one 
law for the poor and another for the rich? The 
Times knews better. Again, barring this argu- 
ment entirely, there is not even in this ex- 
treme case, anything inequitable in the pre- 
sent status. In the first place, the average of 
all assessments, which have so far been made 
upon the towns, has been only one-fifth. In 
this extreme case it probably would not exceed 
one-tenth, leaving the tremendous sum of 
$3,000 to $6,000 to be paid by the town for an 
improvement costing $30,000 and incurred 
chiefly to save its citizens from danger. 
Even if the town paid half, and so for one year 
doubled its tax, it is but a single payment; it 
would certainly add something to the assessed 
value of property, and if the town valued per- 
sonal safety at anything it certainly could not 
lose much, even if it did not gain. Its excep- 
tional bad luck doubtless arises from the fact 
that it is a small poor town with a great length 
of track in it, and little territory ata distance 
from it. The true inequity is tha* part of the 
burden cannot be distributed to adjacent 
towns, near to but not touching the track, 
and sharing almost equally in the benefit. 
But it needs but the most moderate intelli- 
gence to see that any general arrangement of 
the kind, if it be so arranged asin no case to 
bear at all hardly on one side of the bargain, 
must of necessity be very one sided. 

Moreover, a bargain is a bargain. There- 
fore, we cannot but feel that the attitude of 
the people of Connecticut on this question is 
thoroughly contemptible. Its true inward- 
ness is, that they find from the course of 
events that the bargain which they made 
themselves is not as hard a one for the other 
side as they might have madeit. They are, 
therefore, disposed to abuse their exclusive 
power in the matter by cancelling it and mak- 
ing a harder one for the other side. It would 
never be attempted to play fast and loose with 
individuals in this way, merely because they 
were “wealthy,’’ but with corporations it 
seems to be different, not only in Connecticut 
but in the editorial rooms of so generally fair 
a paper as the Times. 


THE trip of the Westinghouse freight brake 
train of 50 box cars through the country can- 
not but recall the similar trip throughout the 
country of a Pennsylvania passenger train 
fitted with the same brake in its first imper- 
fect form (non-automatic) now almost a score 
of years ago, which opened the eyes of the 
whole country to the fact that a new and 
great safeguard could be had for the asking— 
and paying for—and was speedily followed by 
the almost universal adoption of the device. 
Within 5 vears thereafter nearly all of the 
more important roads outside of New England 
(where the companies were strangely slow in 
adopting it, until the Revere disaster com- 
pelled them to, in 1871) were using the brake, 
and those who did not, knew well that they 
ought to. 


Such changes move still faster now than 
then, and vast as was the advance of that 
brake from the hand-brake, the new freight 
brake is, mechanically speaking, a still 
greater advance upon the old, for the latter 
would not have been practically available at 
all for freight service; in fact, the Westing- 
house brake of two years ago would not have 
been at all equal to the requirements. It 
answered very well on the short trains on 
which up to that time it had alone been used, 
but as soon asits use had become at all gen- 
eral, serious troubles would have arisen from 
a cause unsuspected before the first Burling- 
ton tests, the shocks at the rear of the train 


due to the slow application, on long trains. 
This has been completely eliminated, so that 
the brakes go on as fast as sound travels, 
taking only 14 seconds to travel through 50 
ears. Other improvements have been made 
to make the brakes apply more quickly in the 
brake-cylinder. As a result, the supposed 
need of electricity is dispensed with, and now 
that close and strong couplers are also coming 
in, there seems nothing left to wait for except 
inclination to act. It is well that all railroad 
men should be given opportunity to see these 
things in the only convincing way—with their 
own eyes. 


A veRY wise and commendable action has 
been taken by the directors of the New York, 
Ontario & Western Railroad in reorganizing 
the management, and among other changes 
creating the office of Chief Engineer. The time 
is past when it was supposed that upon a rail- 
road being once completed and in operation an 
engineer’s services were no longer required ; 
but many companies are nominally still with- 
out any engineering staff, such work as ordin- 
arily comes under a Chief Engineer’s supervis- 
ion being divided among a Bridge Superinten- 
dent, an Engineer of Roadway and other offi- 
cers, or else entrusted to the General Manager, 
who, perhaps, calls in temporary assistance 
when it is required. 

We wish in no way to reflect on the charac- 
ter of the engineering work which has been 
done on the New York, Ontario & Western 
road under the past regime. The General Man- 
ager is himself an engineer. The designing 
and adoption of the standard bridge guard, 
which we have so often referred to and com- 
mended, is alone an achievement of which the 
engineering staff of any road may well be 
proud. But the fact remains, nevertheless, 
that a certain important and responsible class 
of duties in connection with the work of rail- 
way maintenance, call for a high order of en- 
gineering talent and should be under the 
supervision of a single officer, for whom the 
most appropriate title is Chief Engineer. 
There is a certain tendency when this work 
is divided up among different departments,for 
doubt and ambiguity to arise as to the exact 
work which belongs to each department and 
also for the chief of each department to re- 
gard it as of secondary importance to other 
work which requires a larger portion of his 
time. This is plainly detrimental to the in- 
terests of safety, and in-the long run it will 
be found that economy also demands that a 
company shall not attempt to do without a 
Chief Engineer, either in fact or name. 


It is stated that after the recent accident on 
the Manchester, Sheffield & Lincolnshire Rail- 
road, the employés of the company held meet- 
ings to consider what action they could take to 
assist in relieving it from the heavy financial 
losses occasioned by the disaster. Subscrip- 
tion papers were made up and the men gave 
their wages for such a time as they could sev- 
erally afford, averaging about a week for all. 
A delegation was appointed to offer the contri- 
bution to the board of directors, who expressed 
their appreciation of the good-will manifested 
by the men, but declined it on the ground that 
the stockholders were on the whole better able 
to bear the loss. The explanation of this un- 
usual attitude of labor toward capital is found 
in the fact that the company has cultivated the 
good will of its employés in many ways. The 
Mutual Benefit Society and Savings Bank have 
been looked after and assisted, and the direc- 
tors have established a fund for providing an 
allowance to salaried officials 


superannuated 
and propose ultimately to pension all em- 
yés. a v") : 
Such a harmonious relation between capital 
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and labor as the above is very gratifying, and 
is certainly preferable to the intermittent war- 
fare which is a far more common state of af 
fairs. We must seriously question, however, 
whether such a relation between employersand 
their men will ever become common oris desir- 
able in this country. There isa little too much 
of paternal supervision over the affairs of the 
men to agree with the independent ideas of 
American wage-earners. Mutual Benefit asso- 
ciations are common, and are popular so long 
as they are run by the members themselves; 
but any move toward guiding the investments 
of employés or obliging them to be frugal by 
any form of the pension system will be apt to 
meet with some opposition from those whom it 
is intended to benefit. There is an underlying 
belief in this country that every tub should be 
permitted to stand upon its own bottom, and a 
very large proportion of men had rather mis- 
manage their own affairs than trust them to 
another’s care. 


Oo 


The Niagara River Water Power. 





Any one of moderate familiarity with water 
power and the laws of hydraulics who has 
ever been ferried across the Niagara river at 
Buffalo, can hardly fail to have been more im- 
pressed by the evidences of enormous latent 
power going to waste than even at Niagara 
itself, for the reason that nowhere else can 
the enormous volume of water to be dealt with 
be quite so well appreciated. The rapids at 
Niagara, like all rapids, give one the impres- 
sion of shallowness. The falls themselves 
give no evidence to the eye of the enormous 
thickness of the sheets of water passing over 
them. On the other hand, the great width and 
depth of the river at Buffalo, combined with 
its comprehensibly swift current of some 7 
miles per hour, and its nearnessto the city of 
Buffalo, give one a vivid sense of a sad waste 
of power which is hardly more obtrusively 
evident at the cataract itself, just as the mind 
is less impressed by the distance to the moon 
than by very moderate distances on the sur- 
face of the earth, which we may have to walk 
over, ; 

Only in this way can be explained the in- 
terest which has been excited in the most un- 
promising project of utilizing on a vast scale 
the river current at Buffalo, by conyerting it 
into power. To promote this project a public 
offer was made, a few months since, of a prize 
of $100,000 for the best plan. The project origi- 
nated with two gentlemen who were not engi- 
neers, and who obtained the pledge of the ne- 
eessary sum by public subscription in Buffalo. 
It is stated with great probability that over 
2,000 communications from inventors have 
been already received, many of them accom- 
panied by plans, drawings, models and esti- 
mates of cost, and we may be certain that the 
end is not yet. Most of these plans are for 
current motors, as appears to have been con- 
templated by the projectors, and the one 
which has attracted most attention so far, is 
a kind of submerged endless chain of buckets 
which open to oppose the current going down, 
but shut up flat in going back up stream. 
Practically all the projects involve innova- 
tions on usual methods, as the conditions 
make almost unavoidable. 

It is risking little to predict that the move- 
ment will come to. nothing, even if the $100,- 
000 prize should be finally awarded. Cur- 
rent motors in some form have been used from 
the very earliest ages, and were in fact the 
earliest and most obvious form of waterwheel. 
They have served, and are serving, a yery 
useful purpose at thousauds of points through- 
out the world where small amounts of power 
are needed, to be used on the spot, and com- 


plicated mechanism is inadmissible, as notably 
for pumping and irrigating. It is even prob- 
able that the invention of the dynamo may 
result in their more extensive and important 
use hereafter for the local generation of elec- 
tricity, for it is the only convenient and eco- 
nomizal way for extracting small amounts of 
power from large streams which have no great 
fall at any one point near to where power is 
needed. 

But to extract any large amount of power 
from a river is a very different matter, and 
there can be no better illustration than the 
Niagara of the essential absurdity of such at- 
tempts, for it should succeed on the Niagara 
if anywhere. 

The cross-section of the Niagara river at the 
point proposed is some 40,000 sq. ft., and the 
current something under 7 miles per hour, or 
10 ft. per second. This current represents a 
stored energy in the water equivalent to a 
head of 1.56 ft. Taking the discharge at the 
somewhat excessive figure of 400,000 cu. ft. per 
second, each foot of fall of such a body of 
water represents a theoretical horse power of 


and if alithe power due to the current head of 
1.56 ft. could be utilized, Buffalo would derive 
the very comfortable aggregate of over 67,000 
H. P., from the current which has so im- 
pressed the imagination of some of its citizens. 

But this would require that all the velocity 
should be taken out of the water, and that it 
should leave the floats or buckets with no vel- 
ocity at all, or in other words it would require 
the backing up of the whole volume of the Ni- 
agara river until there was an actual head 
equivalent to the virtual head. Anything ap- 
proaching to such a result, it need hardly be 
said, could be hoped for only by the wildly 
visionary. In proportion as the practicable 
area of the current motor falls below 40,000 sq. 
ft. the possible power must decrease, in the 
first place, and in the second place, the utmost 
which it could be rationally expected to utilize 
from that portion of the cross-section of the 
stream acting on the motors would be a power 
equivalent to a reduction of the speed of the 
eurrent of about 1 mile per hour, equiva- 
lent to about 5 ins. of fall (1.56—1.13 = 0.43 
ft.). This fall would only give 19,000 H. P. if 
the whole cross-section were utilized, and if 
we make the extravagant estimate that one- 
fifth of the cross-section of the stream can be 
opposecd| to current meters, we hav not even 
then more than 3,800 H. P., gross. 

But this power is not where it is needed; it 
has to be transferred to a distance, presumably 
through dynamos. Now the cost of generating 
a horse power by steam in boilers of about 500 
H. P., according to an elaborate investigation 
made by Mr. Cuas. E. Emery, is hardly more 
than $25 per H. P. per year (10 hours per 
day). In order to underbid steam materially, 
make good the loss of fully 50 per cent, in con- 
verting, transferring and reconverting the 
power, and afford a visible margin of possible 
profit to encourage the enterprize, the value 
of a horse-power at the motor could not.be es- 
timated at more than $5 per H. P. per annum; 
in fact, it is proposed to sell power at $10 per 


H. P. in another scheme which we shall men-. 


tion. This leaves the enormous sum of $19,- 
000 per year to repair, renew and pay interest 
on the cost of current motors having an effec- 
tive cross-section of 8,000 sq, ft. and completely 
submerged “‘to avoid ice,’’ but subject to little 
difficulties from anchor ice, and what is known 
on the St. Lawrence as “‘frazil,’’ or needle ice 
forming in a solid mass under the top sheet of 
ice; which would be more than likely to make 
a large submerged motor utterly impractic- 
able in the winter season in that climate, 


Granting that the numerous possible sources 
of fractional error in this estimate all make in 
favor of the project, there would be nothing 
in it to encourage sensible men if it were on 
paper three or four times as favorable. It is 
a pity, therefore, tha: the worthy citizens who 
set this movement going, did not first take the 
precaution to pay a few hundred dollars out 
of their $100,000 for the opinion of some ex- 
pert hydraulic engineer, who wou!d quite cer- 
tainly have told them that current motors of 
great power have been an ignis fatuus for gen- 
erations and have utterly failed to stand the 
test of the only rational system of develop- 
ment, proceeding from small things to great 
by gradual steps, as success warrants. Mor- 
ally they had no right to do anything else, for 
although there is no law to prevent setting 
thousands of visionary men at work on a vis- 
ionary project by the offer of a large reward, 
it is morally indefensible to do so without first 
taking reasonable care to make sure that the 
project has some element of the practicable 
about it. 

Far different is the project which, we are 
happy to say, is now attracting a more rational 
attention in western New York, that namely, 
to utilize a fraction of the vast power of the 
Niagara river in an approved and customary 
way by driving a tunnel from below Niagara 
Falls to serve as a tail race. It is plain that, 
this once done, it will only be necessary to 
sink a shaft anywhere to connect with the 
tunnel and let on water from the Niagara 
river by an open channel to have an indefi- 
nitely great water-power available, according 
to requirements. In this project there is 
nothing of the experimental or of the doubt- 
ful, so far as its engineering features are con- 
cerned. It is a pure question of dollars and 
eents, with the advantage that the main 
permanent plant, once properly constructed, 
will be practically imperishable, The ma- 
terial through which it is proposed to drive 
this tail-race tunnel is the soft shale under- 
lying the falls. It would quite certainly need 
lining, but according to the estimates which 
have been made and under present proba- 
bilities, $500,000 per mile will cover the cost of 
a tunnel 24 ft. in diameter. The new Croton 
Aqueduct tunnel, equivalent to about 14 ft. 
clear diameter, lined throughout and through 
much worse rock, is costing only a little over 
$300,000 per mile. 

This cost, however, and even a considerably 
less sum, is far too high to warrant the mam- 
moth project of running a tail-race tunnel di- 
rectly to Buffalo, some 22 miles from the Falls, 
which has been talked about not a little in the 
papers and still more in private conversation, 
and which we understand to be one of the 
schemes which are competing for the $100,000 
prize. The maximum possible grade for such 
a tunnel between the foot of the Falls 
(309 ft.) and Lake Erie (573 ft.) if it were to 
leave a working head of some 80 ft. or more at 
Buffalo, is somewhat under 8 ft. per mile. A 
tunnel 20 ft. in diameter and falling 8 ft. per 
mile would have a current velocity, if running 
full, of about 11 ft. per second, and discharge 
about 200,000 cu. ft. per minute, which is well 
up toward 1 per cent. of the total discharge of 
the Niagara river, the latter being 20,000,060 to 
24,000,000 cu. ft. per minute. As it takes about 
63 cu. ft. of water falling 80 ft. to give a gross 
horse-power, this would generate 30,000 H. P. 
gross, or considerably over 20,000 H. P. ef- 
fective, allowing for all sources of loss. At 
$10 per H. P. this would afford a revenue of 
about $200,000, available to pay interest on the 
investment, which Hence could not exceed, at 
5 per cent., $4,000,000, to still leave the project 
an attractive one. With + larger fall for the 
tail-race, a much greater power would be 
given, but no larger fall can be had, It would 
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require a fall of 100 ft. per mile to give four 
times the velocity and power,and any such ve- 
locity of current (some 30 miles per hour) would 
be hardly consistent with the permanency 
of any tunnel lining. To enlarge the cross- 
section of the tunnel enough to materially al- 
ter this calculation would involve too great 
elements of uncertainty. These computa- 
tions show that even at $20 per dH. P., 
which is a common price for water privi- 
leges in New England, it would take fully 30,- 
000 H. P. to pay interest on the probable cost 
of the works, even allowing that customers for 
so large an amount of power could be found 
within a reasonable time, and, hence the long 
tunnel scheme is utterly impracticable. 

The project which, is finding most favor, 
however, and which new seems to have a very 
fair chance for going through, is a less am- 
hitious one. Starting. from just below the 
upper suspension bridge at the Falls it is pro- 
posed to drive a tail-race tunnel, 24 ft. in dia- 
meter and 2} miles long, parallel with the river 
bank and 400 or 500 ft. back therefrom on a 
grade of 80 ft. per mile for the first mile, which 
brings it about 120 ft. below the surface, and 
thence on an easier grade so as to be some 
75 ft. below the surface at the end of the 23 
miles. The total cost of the work, including 
24 cross tunnels, 4 shafts for constructing the 
main tunnel, 12 feed race-ways, and some 
other necessary works, is placed at $2,250,000, 
which ought to be sufficient; to which is to be 
added about $250,000 for land and similar ex- 
penses. The land for mill sites it is proposed 
to give away, relying on rentals of power at. 
the before specified rate of $10 per H. P. for 
interest on the investment. At 5 per cent. it 
would be necessary to dispose of 12,500 H. P. 
to barely pay the interest, equivalent to 25 
mill sites calling for 500 H. P. each. This 
alone means a large manufacturing town, but 
certainly, under such favorable conditions, it 
should be possible to dispose of them,although 
singularly little tendency has been shown so 
far to utilize a few drops of the vast current 
by less expensive surface works adjacent to 
the Falls. 

It is publicly announced, however, that the 
tunnel is expected to potentially develope 
119,000 H. P., which would require a tail-race 
velocity of over 20 miles per hour if there were 
no loss of energy whatever. Practically, it 
would have to be at least 25 miles per hour, 
This velocity would just about be given by the 
rate of fall, or so nearly so that at least 100,000 
H. P. might be counted on if the tail race 
would stand the current, as it probably could 
be made to do, with occasional days off for 
repairs, ani hence it would open a very grati- 
fying prospect of financial profit if customers 
can be found for the power. The “if” isa 
very large one, but the project has no other 
element of the visionary or the doubtful about 
it, and as this isan era of rapid expansion in 
manufacturing,we shall be surprised if the pro- 
ject is not carried out ere long,and without ruin- 
ing any of those who embark in it, especially 
as modern discoveries open a wide field for the 
conversion of power into electricity for trans- 
fer to Buffalo for lighting and power,or for the 
charging of storage batteries for transmission 
to any distance. Any considerable further 
improvement of the storage battery, which 
there is strong reason to hope for, would open 
a very wide market for large amounts of 
power. 
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Railroad Consolidation in New Hampshire, 





After a continuous séssfon of 158 days, 56 
days longer than any session ever before held 
in the State, the Néw Hampshire legislature 


adiourned and left the railroad affairs of the’ 
State in a thoroughly chaotic condition. “The 


deadlock between the majority in the legisla- 
ture, who favored the Hazen bill, and the min. 
ority, who were aided by the Governor’s veto 
in opposing it, has resulted in defeating all 
railway legislation and leaving the opposing 
factions, whose bitter partisanship equals any- 
thing found in political campaigns, to con- 
tinue the struggle indefinitely. 

It is not because of its intrinsic importance, 
that we have given so much space to accounts 
of this struggle; but because the general prin- 
ciple involved is one which has been and is to 
be, fought over in the legislatures and courts 
of every State, and because the general public 
takes, most unfortunately, an entirely erron- 
eous view of the real facts in the case. The 
recent. editorials in papers like the Springfield 
Republican, the New York World and Times, 
which condemn so strongly the attempt to 
consolidate the New Hampshire railroads un- 
der one management, reflect merely a general 
public sentiment in the matter, as honest as it 
is mistaken. The Times puts the question: 
“Is it better for the Commonwealth that inde- 
pendent home railroad corporation shall con- 
tinue to exist, with the possibility of competi- 
tion, or that all of them shall pass iato the 
hands of one corporation controlled outside 
the State?’’ and seems to think it manifest 
without argument that the former alternative 
is the preferable one. 

Such an assumption cannot stand. Railway 
cousolidation is beneficial tothe general public 
because it enables traffic to be carried on at 
less expense,and thus enables the company to 
charge lower rates; also because the work of a 
large corporation may be so systematized and 
inspected by a grade of engineering talent 
which small companies cannot afford to 
employ, that the safety of traffic on the line is 
greatly increased. 

The argument against consolidation is first 
the character of the company, and this is a 
point where legislation and public opinion is 
often grievously at fault. Because a corpo- 
ration has the legal attributes of a person it 
seems to be thought that it must have moral 
attributes as well. The moral character of the 
corporation does exist in the person of its 
managers, but inasmuch as the management 
is continually changing and generally much 
faster than the company’s reputation,we have 
the anomaly of “sound and safe’’ companies 
proving corrupt, and well managed corpora- 
tions suffering from the reputation given by 
former unworthy chiefs. Evidently then the 
partiality shown toward certain corporations 
by legislatures is wrong in principle. Non- 
discrimination should be the policy of the 
public toward tbe railroads as well as of the 
railroads toward the public. To try to obstruct 
the natural tendency of production to effect 
its ends inthe cheapest possible manner by 
consolidating its interests is against the public 
good. 

* But the real bone of contention after all is 
the bugbéar of mondpoly, the fear that when 
all the railroad communication of a section is 
in the hands of one company, that rates will 
be raised to a grievously high point. It is not 
to be denied that this tendency exists. Cor- 
porations do business for gain, and will tend 
to charge such rates as make their gains 
greatest. At present, competition is practi- 
cally our sole weapon for resisting this ten- 
dency, and consider how weak and ineffective 
it is. When all the transportation lines are 
built which the country can afford, the great 


_ bulk of traffic will still be carried on between 


points. between which there is no choice of 
routes and no competition. Again, consider. 


that the essence of competition is strife, and 1 


see if the ingenuity of courts and | 
will ever be sufficient to keep corporations 


“eontintially fighting if they really desire to 


be at peace. Consolidation has gone on until 
all but an insignificant fraction of our Ameri- 
can mileage is owned by great corporations. 
No one would seriously argue that it would be 
an advantage to split up these great systems 
into the small local lines locally managed 
from which they were formed, for such a move 
would raise transportation rates of necessity 
to an enormous figure. Why is it any more 
reasonable to argue against consolidation in 
New England than in the West, or to attempt 
to stop further consolidation than it is to con- 
demn what has already taken place. 

It is certainly true that wise and just enact- 
ments are needed on our statute books to 
regulate the affairs, both financial and tech- 
nical, of our railroad corporations. But legis- 
lation that seeks to benefit the patrons of the 
roads only, and does not regard the rights and 
requirements of the corporations as well, will 
return like a boomerang and inflict injury in- 
stead of benefit upon the general public. 


Or 


The Panama Canal, 





Senor ARMERO, in his report on the Panama 
Canal for the Colombian Government, an ab- 
stract of which is elsewhere given, handles the 
subject rather severely. But this report, com- 
ing as it does from one who by virtue of his 
official position should be in possession of 
compleie and correct data, is worthy of par- 
ticular attention at this time. 

Boiled down, his report means that out of a 
total estimated quantity of 161,000,000 c. m. of 
excavation, only 33,925,230 c. m. were moved on 
Sept. 1, 1887, about 21 per cent. To accomplish 
this the canal company has expended $163,606, - 
400. The work done also represents the easier 
portion while the remaining four-fifths will 
necessarily be more troublesome and expen- 
siveas being nearer the water level and below 
it. The estimate of $94,000,000 for cortrolling 
the waters of the Chagres is an enormous 
amount, but scarcely more so than the task 
contemplated. The cost per cubic metre of the 
work done is figured at $2.00, but Senor Arm- 
ERO thinks that twice this sum per metre will 
be demanded for the remaining work, and in- 
cluding the Gamboa dam, he estimates that 
about $600,000,000 will still be needed to finish 
the canal; in other words, the final cost of the 
canal will exceed $763,000,000, without includ- 
ing the enormous interest account. 

In a portion of the report, not printed in the 
abstract elsewhere given, Senor ArMeEro hints 
that some one made $13,650,880 profit on the 
transfer of the Panama railway to the Canal 
company, by selling at $250 gold and accrued 
interest,shares that shortly before were worth 
$80 in the open market. He further remarks 
that the Colombian Government lays a claim 
to one-half of these profits, and sooner or later 
will demand it from either the canal or the 
railway company. 

Merely for the purpose of refreshing the 
memory of our readers we attempt to arrange 
the financial history of the canal in a tabular 
form ; but as we have no record at hand of the 
actual money received from the first issue of 
1880, the total does not quite agree with the 
lump} sum given in the report. This record 


would etand about as follows: 
Date, Amount and Rate of Issues. Cash Received. 
Srancs. 
880 Orizi 300,000,000 
1882 250.000 p Benen 5 per cent. sold at 
GATIAE, OOM chs Bi decoecdicccse’ 109,375,000 
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significant. He believes the canal will be 
finished, for the reason that too much work 
has already been done and too much money 
already spent to permit it to be abandoned. 
The “honor of France”’ is also at stake, and 
the enterprise is not simply an industrial busi- 
ness involving the interests of a company, but 
it is a work of universal character. But he 
also says that at the present rate of progress 
the canal cannot be finished in 10 years, and 
in that Japse of time the interest account alone 
will have swallowed everything, And further, 
that by no possible curtailment of work can 
the canal be opened to traffic in 1889 or in 1892, 
and in the latter year the concession with the 
Colombian Government lapses, and the Colom- 
biap authorities must be prepared to meet 
this eventuality. 


In foretelling the final completion of the 
canal in the face of the present disastrous 
financial policy of its managers, Senor ARMERO 
does not say how the sums necessary to pay 
for labor and materials are to be raised. The 
intimation that France may take hold of it as 
a national work will involve that nation in 
some rather delicate complications with the 
Monroe doctrine, and the United States might 
have something to say in the matter. There 
is this to say, however, in this connection that 
the United States has without a protest per- 
mitted Frenchmen to invest an enormous sum 
of their money on the Isthmus; and if France 
as a nation sees fit to prevent the catastrophe 
to its people that the loss of this money would 
mean, and would propose to complete the 
canal on a purely neutral basis, open on equal 
terms to the commerce of the world, we do 
not see just how our country could consistently 
object. It would simply mean a treaty on this 
basis, and it would be our duty to see to it that 
the canal was maintained neutral. France has 
had too disastrous an experience in Mexico, 
and has too much to attend to with her im- 
mediate neighbors to allow her ambition to 
get the better of hercommon sense and at- 
tempt to transform Colombia into a French 
dependency, as some people seem to fear. 


We admire the courage and faith of the 
‘grand Frenchman” who has taken upon his 
shoulders,in his old age,this,the most colossal 
task of modern times, compared with which 
his Suez canal was mere child’s play. But 
even he is losing his prestige under conditions 
over which he probably has no control, and 
each year makes it more difficult to collect 
further sums to be swallowed in the insatiable 
maw of the Panama canal. His last loan is 
only half taken, even at a discount of 56 per 
cent., and the query is what will he do next? 
De Lesseps is fruitful in promises and hopeful 
to the end, but the most charitable conclusion 
is that his great obligation to the French 
people whom he has enlisted in this enterprise 
and his greater faith in himself and his past 
achievements, are blinding him to facts and to 
the almost hopeless conditions surrounding 
him. Even within the week he announces 
that he is negotiating with M. E:rre. with 
the purpose of insuring a traffic of 7,500,000 
tons yearly across the Isthmus, and from “the 
annual profits” will complete the canal as 
he did at Suez, But there was no Culebra 
mountain across the path of the Suez canal, 
and no Chagres river, the one to be dug 
through and the other turned into a new 
channel before anything can be done in the 
way of maintaining traffic. The Suez crossed 
a sandy plain, while the Panama canal must 
pierce ‘mountains and has an angry river by 
its side ever.threatening destruction, and the 
two canals can not be compared, when we seek 
the quantities of time and eost. -It.would be a 


pity if so much human energy and-so- much 
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undertaking, and with Senor ARMERO we 
hope this will not come to pass. But we must 
at the same time admit that we can not see 
how this wished for result is to be accom- 
plished under the present management and 
methods of work. 





Cost of the Panama Canal from a Colombian 
Government Standpoint, 





The Colombian Government, through its agent 
Senor NIcoLAs TANCO ARMERO, has been investiga- 
ting the Panama Canal on its own account, with the 
following results : 


“According to the plans, the number of cubie metres 
to be excavated in order to open the canal was 143,000, - 
000, and t< these figures must be added the quantity of 
earth to be moved in order to lead off the waters of the 
Chagres, Obispo and the Grande Rivers, which amounts 
to 18,000,%0 cubic metres, making the total excavations 
amount to 161,000,000 cubic metres, and as the amount 
taken out up tothe end of August of the present year 
was 33,925,230 cubic meters, according to the figures of 
the company, there yet remain 127,075.770 cubic metres 
to be removed. As up to date the sum expended is 818,- 
023,900 frances, it is evident that the cost per metre of 
work has been exorbitant. Were we to base our calcu- 
lations on these figures, the total cost of the canal 
would become fabulous, and it would probably never be 
finished. But this is not the way to calculate. We 
have to look at the eostly preliminary works, the pur- 
chase of the railroad, the immense amounts of ma- 
terials which bad to be collected, and the purchase and 
erection of buildings, all of which were expenses which 
had to be met in order that a work should progres; 
which is perhaps the most important and colossal of 
modern or any times. Thus the expense of work per 
metre has diminished as the work has progressed, and 
only when it shall have been completed shall we be able 
to determine the cost of all the excavations. 


“TI may add that already the upper and easier work 
has been executed, and that greater difficulties will be 
encountered in working as the tide level is approached 
and the sea begins to flow into the whole canal. At the 
Culebra section hills 339 ft. above the sea !evel had to be 
pierced, and here the quaatity of rock and earth to be 
removed assumes gigantic proportions. At least 15,- 
000,000 cubic metres must be transported about 18 kilo- 
metres and thrown into Panama bay, as the Valley of 
Paraiso will be filled when 8,000,000 metres shall have 
been thrown there, and the same will be true of Em- 
perador and Obispo. The removal of this excavated 
material to such a distance will involve considerable 
outlay, The works on the Chagres river, in order to 
turn it, which have hardly been begun, will be the most 
difficult and costly of all. The dam here will be 1,200 
metres in length, 430 in width. and 45 in height. Be- 
hind it there will be 3,000,000 cubic meters of water 
banked up. The hills on which the flanks of this 
gigantic dam will rest will be tunneled, and through 
these tunnels will flow to another watershed the water 
which otherwise would follow the course of the canal, 
and they will find their way to the sea at points many 
miles distant from their former outlets. An engineer 
has informed me that the cost of thus controlling the 
waters of the Chagres will amount to $94,340,000, or 471,- 
700,000 francs. 


“The ordinary price which has beer paid for every 
cubic metre which has been excavated has been $1.50 
bat to this sum must be added the expenses of manage- 
ment, which bring the figure up to $2 at least per cubic 
metre. And this has been paid for the easy part of the 
work, while that which is lackifg, 127,074,770 cubic me- 
tres, more or less, will cost dowbié this figure; conse- 
quently there must yet be expended the enormous sum 
Of $508,299,080, or 2,541,495,400 franés. Add this to the cost 
of the Gamboa dam—that is to say 471,000,000. francs— 
and we obtain a total of 3,012,495,400 frances. This is the 
amount of gold which is still required before a good 
maritime capal can be made, without reckoning upon 
the sum the company must pay for interest on the capi- 
tal alrea'y loaned and general expenses, and which, if 
the work is not concluded within the next six or eight 
years, will easily amount to another 1,000,00v,000 francs.” 


The report says that the company already received in 
cash 1,031,943,100 francs, and, as Count de Lesszps says, 
there are still in hand about 100,000,000 francs of the Au- 
gust loan, there should be altogether today in hand 
213,910,280 franes. By deducting this amount from the 
total cash received it shows that the company has al- 
ready expended 818,082,900 francs. “‘It must be remem- 
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it will be difficult to obtain the requisite fabulous sum, 
and the more particularly so since the financial situa- 
tion of the company is serious, is involved, and is 
alarming.” 


a 


Faster Time across the Continent. 


WHAT may be accomplished in shortening the 
journey from ocean to ocean by a little harmonious 
effort on the part of the managers of the great 
Western systems is shown by the announcement 
that the Union Pacific and Central Pacific have put 
on a through express train from Omaha to San 
Francisco which shortens the journey between those 
points about 15'¢ hours. This makes the time from 
New York to San Francisco just five days, and the 
New Yorker who has scruples against journeying on 
the Sabbath, may now pack his trunk in this city 
on Monday, take the expréss at night, and roll into 
San Francisco on Saturday evening in time to be 
importuned by half a dozen real estate agents to buy 
corner lots in some of California's booming but still 
youthful cities. 

But that all that is possible has not yet been ac- 
complished in this direction is evident by noting the 
actual running;time. Calling the distance from 
New York to San Francisco, 3,270 miles and the time 
120 hours, we have an average speed exclusive of stops 
of about 2744 miles per hour. Compare this with the 
speed of the Pennsylvania limited express which 
makes the run from New York to Chicago, 912 miles 
in 25 hours, an average speed of 36'¢ miles 
per hour, and it is plain that with all the disad- 
vantages of mountain grades and rougher roads to 
which the Pacific roads are subject, there is yet 
room for’ great improvement in the schedule time of 
through trains. Still more evident is this by noting 
that the speed of the Pennsylvania limited over the 
first division of the trip, New York to Philadelphia 
is 4644 miles per hour. ; 

There is considerable probability of a war in pas 
senger tariffs resulting among the Western com- 


- panies on account of the above bit of enterprise by 


the Union Pacific. The Burlington proposes to put 
on a fast train, reducing the time from Chicago to 
Denver by 12 hours. The Atchison and some other 
companies, who find it difficult to compete in speed 
with the others, propose to cut rates, and there is 
little doubt that the Union Pacific will meet the cut. 
At the same time it really seems as if the fast ex- 
press would really affect the Atchison but little 
As long as it takes passengers to San Francisco by 
way of Southern California it cannot expect to com- 
plete very closely in time with the direct lines 
through Utah, though when the new cut-off through 
the Texas Panhandle is finished, the difference will 
not be so material as now. If the fond hopes of the 
promoters of the booms in the great and little cities 
of Southern California are realized, the Santa Fe 
will ere long have no need to look for San Francisco 
business, but will have all its facilities taxed to 
carry the traffic of Los Angeles and the other vast 
cities of that rapid region. 


ree OS 


THE Steel Company, of Scotland, is suing the 
contractors, of the Forth bridge, for £100,000 dam- 
ages. It seems that this company offered to supply 
the whole of the steel, less 12,000 tons of plates, at 
from £9 108. ($43.56) to £14 ($67.76) per ton. The 
tender stated that it was understood that the esti- 
mated quantity would be 30,000 tons “ more.or less,”’ 
The offer was accepted and up to the end of last 
May 26,230 tons had been delivered. But the con- 
tractors discovered that they could obtain cheaper 
steel, and now maintain that where an estimated 
quantity is given, custom allows a margin of not 
more than 5 per cent., which would be the meaning of 
the phrase “ more or less,”’ and so long as 30,000 tons 
are taken the contractors can go elsewhere for the 
balance wanted. The case is assuming a compli- 
‘cated shape, as steel has fallen in price since the 
contract was made; steel is now being used where 
iron was originally contemplated, and 10,000 tons of 
steel may be used in a separate contract in con- 
nection with the bridge. The question to be de- 
cided by the Courts is, shall the steel of the original 
company be used in these changes 1nd additions and 
what the term “more or less” means in law. 
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CORRESPONDENCE. 





Trench Blasting in Cities, 
New YORK, Nov. 14, 1887. 
EDITOR ENGINEERING NEWS: 

In the article on tamping on the 5th inst., there 
occurs this expression: ‘“‘ heavy curtains of logs, 
chained together, and other covering, do not always 
prevent the projection of work from the trench.” 
I think the most of the failure is attributable to 
the fact that the first word of the quotation is prop- 
erly applied, viz. the curtain or cover is too heavy. 
The blow delivered by a blast on the cover may be 
compared to that of the bat on a baseball. If the 
ball is in good order it is hard, and a blow will send 
it farand hot. If the same blow were spent ona 
football or a small bag of feathers, it would not 
send it far, nor couldit be hot. The same remark 
will apply to the cover of a blast. If of logs, un- 
chained, the high specific gravity of the logs will 
send them flying high and far. Chained they will 
not fly so far because much of the initial force is 
spent in stretching the chains. If the first blow 
breaks the chain, both logs and stones will fly and 
scatter. It must furthermore be very difficult to 
lay such logs close enough together to prevent the 
exit between them of smaller fragments. Near 
buildings loose logs may do nearly as much damage 
as stones. 

It is reasonable then to assume that the curtain or 
cover should consist of some light and elastic ma- 
terial which will, when projected, encounter more 
resistance from the air than the logs, and yield more 
to the blow of the blast. I would like to see some- 
one try fascines of yellow birch, or similar tough 
brush. They might be made in round bundles, 
10 to 15 ft. long, and of convenient diameter. Or 
they might be made in shape like mattresses, of any 
tize preferred. They could be tied with wire, or 
withes, or cotton ties. They would be easy to 
handle, could be laid close, doubled or crossed, and 
could, in extra hazardous situations, be loaded with 
partially filled sand bags. They would lay close, 
preventing spalls from getting through, and they 
would catch so much air that it would be impossible 
to send them flying any great distance. In ball- 
players language, they would never fly hot. Above 
all, they would be cheap, and if well made, should 
last a long time, besides being easy to repair. 

There is much to be desired yet, in the way of 
economy in drilling holes for good blasting and in 
the proper use of high explosiyes. The air space in 
tamping will undoubtedly save powder, but the 
hole has to be of proper depth to make it really 
efficient. The explosive, too, is generally of too low 
a grade to get the best results without throwing the 
rock. The lower the grade of the powder, the more 
will it throw under equal conditions. 

If some one will try this fascine or mattress cover 
and give you the results, I will cheerfully explain 
further details if needed. K, 
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SOCIETY PROCEEDINGS. 





American Society of Civil Engineers.—Meeting of 
Nov. 16, President WorTHEN presiding. In the absence 
of the Secretary, Mr. Tuo. Cooper read the first paper 
of the evening which was by Mr. C, L. StRoBEL on “ Ex- 
periments upon Z-iron Columns,” illustrated by dia- 
grams. The paper was discussed by Messrs. LINDEN- 
THAL, Emery and WuHrstLer. The second paper was 
by Mr. A. P. Boxtzier on “ Tests of a Wrought-Iron 
Double Track Floor Beam.” This test was to destruc- 
tino under the stress of 4 hydraulic jacks, and the 
reading of the paper and the views expressed therein 
valled out criticism on the design of the girder and 
method of testing from Messrs. C. O. Brown, Buck, 
LINDENTHAL, Cooper, Emery, etc. Later Mr. 8. 8. 
WHEELER exhibited and explained a chart prepared by 
him to show the vagaries of the thirty odd “ standard 
gauges” in use for a variety of industrial purposes. 
Mr. WHEELER explained, as well as patient research 
could ascertain, the reasons for the difference between 
gauges, and advocated the adoption of the Brown & 
Sharp American gauge for all use in America as being 
acknowledged by nations generally as the moat perfect 
and scieotifically constructed and regular in its incre- 
ments of gauge size. Mr. Metcaur thought that the 
use of the micrometer gauge made manufacturers in- 
dependent of the inaccuracies of “ standard” gauges, 
such as are usually supplied to the trade. He argued 
that it was folly to suppose that one could obtain for 
$4.50—the usual price—a gauge which would be as 
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closely and accurately divided as the gauge numbers 
indicated and a comparison of any two or three gauges 


-of the same standard would prove this, A set of Whit- 


worth’s gauges costs about $1,000. He found no diffi- 
culty in teaching his workmen the use of the micro- 
meter, and it was used for all purposes in his works to 
the entire exclusion of the usual gauge. 


Messrs. L. L. Buck, E. 8. Pariericxk and THomas J- 
Wurman, Members Am. Soe. C. E. have been appointed 
the Board of Censors to award the Norman Medal of the 
American Society of Civil Engineers. The Rowland 
Prize Commitiee are Messrs. E, SHERMAN GOULD, G, 
LINDENTHAL, Members, Am. Soc. C, E., and the Secre- 
tary. Both Committees will report at the Annual Meet- 
ing, January 18, 1888, 


Engineers’ Club of Philadelphia.—Record of busi- 
ness meeting, November 5, 1887. President‘. M. CLEE- 
MANN in the chair;17 members present. The Tellers of 
Election reported the following elected Active Mem- 
bers of the club; Messrs. Henry I. SNELL HENRy B. 
Sraman, Frank Cooper, ARTHUR H. Woop, ERwin 
Graves, I. H WatnwricuT and Frep. J. AMwec. The 
Secretary called attention to the fact that the 17th of 
December of this year would be the tenth anniversary 
of the organization of the club, and recommended that 

t be observed by the holding of a reception in the club 
house on that evening. After some discussion the fol- 
lowing resolution, offered Ly Mr. Joun T. Boyp, was 
unanimously adopted: 

Resolved. That a Committee. with power to act. be 
appointed to take charge of a Decennial Anniversary 
Reception, to be held in club house on Dee, 17th, 1887, at 
8 o’elock Pp. M.; said Committee to consist of as many 
members as Chair may decide, who shall issue cards of 
invitation, given on reque3t of members, the latter to 
be entitled to invite not exceeding three members of 
the engineering or architectural professions, all mem- 
bers being requested to subscribe two dollars bv notice 
sent by the Secretary, and that such other invitations 


mav be issued as the Committee shall deem proper and 
desirable. 


Mr. Born declined, on account of pressure of business, 
to serve on the Committee, which the President ap- 
pointed as follows: PERctvaL RoBERts. JR., Chairman, 
E. V. p’Invruuress, Pror. L. M. Haupt, C. G. DARRACH, 
FREDERIC GRAFF. 

Mr. C.G. Darracnu presented a paper upon “Boiler 
Specifications,” which was discussed at length by 
Messrs. JoHn T. Boyp, Cuas, T. THompson, A. MARI- 
CHAL, J. E. Copmay and others. 


Howarp Murpsny, Sec, and Treas 


Engineers’ Club of St. Louis.—Meeting of Nov. 2, 
1887. The club met at 8.10 P. Mm. at Washington Univer- 
sity. President Potrer in the chair, nineteen members 
and one visitor present. The executive committee 
submitted the following report on programme, which 
was adopted: 


St. Lovrs, Nov. 2, 1887. 

GENTLEMEN .—Your executive committee beg leave to submit 
the following programme of the club’s work for the coming year. 
Meetings have been arranged for the first and third Wednes- 
days of each month up to Jane next. It is not expected that this 
p'an can be rigidly adhered to, but it will serve as a basis to work 
upon, and will be followed as c'osely as circumstances permit. 

November 20d.—Charles E. Jones, ‘Steam Heating at Washing- 
ton University."’ 

November 16th.—Prof. J. B. Johnson, ‘Testing the Strength of 
Engineering Materials.” 

December 7th.—Annual meeting. P.M. Yraver, “The Action of 
Frost on Concrete Work.” 

December 21.—Isaac A. Smith, “Rapid Railway Embankment 
Construction.”” 

January 4:h.—Charles H. Ledlie, ‘Construction of Dam and 
Reservoir at Athens, Ga.”; Charies W. Bryan, “ Railway Bridge 
Designing.” 

January 18th.—Carl Gaylor, “Floors of Street Bridges;'’ N. W. 
Eayrs, ‘The Improvement of Nantucket Harbor, Mass.”’ 

February Ist.—Prof. F. E. Nipher, ‘“‘Graphical Solution of the 
Action of the Series Dynamo;'’ B. F. Crow, “‘Constructive Ac- 
counts.” 


February 15:h.—Robert Moore, ‘Sizes of Railroad Culverts;” 0. 


L. Petitdidier, “ Practi al Notes on Masonry and Stone Laying.” 

March 7th.—Prof H. B. Gale, ‘‘The Transmission of Power by 
Belhting:”’ Samuel F. Burnet, “Cement and Mortar.”’ 

March 21.—Prof. W. B. Potter, “St. Louis Water Supply.” 

April 4tr.—S. Bent Russel, “Thickness of Water Pipes;” H. A. 
Wheeler, (subject not yet announced. ) ; 

April 18th.—Prof. C. M. Woodward, “Gas Producers;” Lewis 
Stockett, ‘‘A Well Ventilated Mine ” 

May 2nd.—Col. E. D. Meier, “Standards of Boiler Efficiency;”’ 
Chas. F. White, “ The Failure of a Firmenich Boiler.” 

May 1¢6th.—R. E. McMath, “The Waterway Between the Lakes 
and the Missi-sippi River.” 

June 6th —M. L Holman, “The Temporary Low Service Pamping 
Plant at St. Louis.” 

Part al promises have been made of other papers on topics of in- 
terest. There will be presented as opportunity occurs and due 
notice given. EXEcuTIvVe CommitTex. W. H. Bryan, Seo’y. 


The following applications for membership were an- 
nounced and referred to the executive committee: 
Attan ©. Guascow, Rosert F. Grapy, Joun A. Laren, 
Franx Nicnoison, Peter W. ScHAUMLEFFEL, JouN P. 
THUL. 

Prof. Jounson read a communication from the board 
of managers of the Association of Engineering Socie- 
ties, on the subject of a closer union between the sv- 
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cieties now ia the association and others. On motion 
the consideration of this paper was made a speci 
order for the next meeting, November 16. __ 

Mr. Cuas, EF. Jones then read a paper on “Steam 
Heating at Washington University, and Experiences 
with Underground Pipes.” The history of the system 
in use was given with details of its construction and 
the work done. It was shown that the boilers were 
regularly doing double the duty which was origina||y 
expected of them. The evaporative efficiency did not 
seem to be reduced when the boilers were forced in this 
manner. Great efforts had been made to reduce the 
smoke, and many devices had been tested. All had 
failed on account of the excessive duty required of the 
boilers, The underground pipes had failed alter years 
of service from external corrosion due to the accidental 
admission of moisture to the conduits. New pipes had 
been la'd recently, and the construction of the new cop- 
duit was shown. 

Professors WoopWakD, PotTreR, GALE and Messrs 
Bryan and SHARMAN took part in;the discussion. Mr: 
Jones added that a new stack bad just been erected’ 
which had increased the draft sufficiently to permit the 
introduction of asmall amount of air above the grates. 
This had resulted in an appreciable reduction of the 
smoke. Wa. H. Bryan, Secretary, 


Michigan Engineering Society. — The Society has 
been incorporated under the laws of the State by the 
members of the original Michigan Engineering Society 
thus virtually organizing a new society. The oth 
Annual Convention, and the first meeting of the new 
society for the adoption of constitution, and by-laws 
and the election of officers, will be held at the Ameri- 
ean House, Kalamazoo, Mich., January 17, 1888. The 
following papers are promised: ‘‘ Combination Bids, 
and “Plane Table Surveying,” by Prof. J. B. Davis of 
Ann Arbor;.” Difficult Railroad Foundation,” by 0. C. 
GILLETTE; “ Sources of Error in the Gradienter,” by 
H. C, Pearsons: “ U. 8. Surveys in Florida,” by S. C. 
Hopeman; “Surveys in Oregon.” by Isaac TELLER. 
Papers are also expected from Pref. Coonzy, of Ann 
Arbor; Prof. CARPENTER, of Lansing; WM. APPLETON, 
of Lansing; Epwarp Barerneton, of Superior, Neb.: 
A. L. Reep, Josern Rreuey and Frank P. Davis. Nego- 
tiations are pending for the usual special railroad 
rates. For circulars and particulars address the Sec- 
retary, F. Hopeman, Climax, Mich. 





Connecticut Association of Civil Engineers and 
Surveyors.—The Fall meeting of the Association wa» 
held Nov. 9 at the office of Mr. C. H. Buncg, City Sur- 
veyor, Hartford,Conn. The attendance was exceptionaliy 
small, only 138 members-being present ; this was attribu- 
ted partly to this being the time of year when engineers 
are busy finishing up work for the winter, and partly to 
the fact that some of the members had not received due 
notice. There seemed to be, also, a prevailing opinion 
that the “Waterbury crowd,” not having attended 
several meetings, needed stirring up. 

Mr. Geo. W. FuLueR, of Norwich, wrote that he had 
been unable to complete bis paper on “The Prepara- 
tion of Submarine Foundations,” and would not be alle 
to attend. Mr. E. P, Avaur, of Middletown, who was 
down on the programme for the second paper, did not 
arrive, and in reply to a telegram wired that he had not 
known of the meeting and could not come. Under 
these circumstances the meeting was not called to 
order till some time after the programme hour. A pro- 
posed alteration to the constitution was submitted, 
providing for the change of title of Contributing Mem- 
bers to Associate Members, and for the reduction of the 
annual fees of such members from $5 to $3, making 
them the same as for Active Members. Tiis was re- 
ferred for final ac!ion at the next annual meeting. No 
papers being presented, and the “question box” being 
empty, the meeting adjourned till 2 p. m.. and the mem- 
bers went to examine the Asylum street drawbriday, 4 
plate girder. deck bridge, 70 ft. span, the largest plate 
girder drawbridge in the country. It revolves on a 
eenter pivot and track, and when closed takes a bear- 
ing on iron plates set in the abutments, slightly raised 
above the level of the masonry. The bridge was de- 
signed by Mr. CHarzzs M. Jarvis, of the Berlin Bridge 
Co., a member of the Association, and met with the ap- 
proval of the City Surveyor. 

After dinner the meeting was called to order about 
2.30 p. m. A new method of graduating level rods 
adapted especially for rapid work, was explained. Mr: 
0.E. CHANDLER then read a paper (published on another 
page)on “The Rental Value of Hydrant Service,” for 
the purpose of opening a discussion, and after some 
remarks the subject was postponed for further discus- 
sion at the next meeting. The meeting then adjourned. 
Several of those present, on the way to the depot, took 
the opportunity of examining a self propelling steam 
fire-engine: the city has two of these engines, bui't by 
the Amoskeag Manufacturing Co.,of Manchester. N. H.. 
and their performance is said to be very satisfactory. 
Mr. Bunce conducted members around the site 
of the new b ahd the proposed arrange: 
ment of the elevated tracks through the city. 
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The following members were present: C. E. CHanp- 
LER, President: D. 8. Brinsmaps, Secretary: H. W. 
Ayres, Geo. H. Bisnop, Cuas. H. Bunce, D. H. BuRNETT, 
Epoar Cxiakg, F. B. Durrey, Rost. Fenton,E. P. Garp- 
ner, C. M. Jarvis, T. H. McKenzie and Wo. E. Perrses. 

The next meeting of the Association will be the 
Annual Meeting, January 10,1988, which will in all prob- 
ability be held at Hartford, at the office of Mr. Bunce, 
Care will be taken to ensure a good atteldance, and an 
interasting meeting is expected. 

exeeemenedingp iam 

Engineer’s Club of Kansas City.—At the regular 
meeting of the Engineer’s Club of Kansas City, held 
Nov. 7, at the Club Room, No, 19 Deardoff Building, at 
7.45 P. M., there were present Messrs. W. B. Knight, 
A.J. Mason, E. B. Kay, A. E. Swain, C. E. Taylor, 8, A. 
Mitchell, T. F. Wynne, E. W. Stern, Clift Wise, Kenneth 
Allen and 5 visitors. After the routine business of 
the meeting was concludeé. Mr. Wynkoop KIERsTED 
read a paper on “Water Supply and its Development 
for Small Cities in the West,” which was then dis- 
cussed. 
KENNETH ALLEN, Secretary. 


Master Car-Builders’ Association.—The Report of 
the Executive Committee of the Master Car-Builders 
Association having been approved by the Association, 
and the Janney Type of coupler having been made the 
Master Car-Builders’ standard, a sub-committee has 
been appointed by the Executive Committee to con- 
summate the recommendation of the report that “the 
Association procure one of present make of Janney 
Type of coupler, selection being made by a committee 
appointed for that purpose, and then a)l other forms of 
couplers that will couple to and with this coupler, 
under all conditions of service. are to be considered as 
within the Janney Type and conforming to the stan- 
dard of this Association.” 

All parties who claim to manufacture couplers within 
the Master Car-Builders’ Type are requested to send 
two couplers completely finished and ready for service, 
to R. D. Wane, Sup’t of Motive Power, Richmond & 
Danville Railroad, 1300 Pennsylvania Avenue, Washing- 
ton, D. C., on or before December 13, 1887. Such parties 
are further requested to send a representative, to ap- 
pear before the committee on the above date and at the 
above piace, who will with proper drawings describe 
the mechanical construction of the coupler he repre- 
sents, such drawings to remain with the committee and 
become the permanent property of the Master Car- 
Builders’ Association. 

If in the judgment of the committee it should become 
necessary to attach the couplers to cars, the committee 
will provide cars, and facilities for testing, but all ex- 
penses incident to attaching the couplers must be de- 
frayed by the owners of the couplers. 

The committee will not consider models or drawings 
of couplers not represented by full-sized couplers ready 
for attachment to cars as above described. 

The committee will make their report to the Execu- 
tive Committee, who will issue drawings of the Master 
Car-Builders’ Type, and officially announce the names 
of the couplers which are within this Type. 

The members of the Master Car-Builders’ Association 
are invited to meet with the Committee and assist them 
in their investigation of the various couplers. 

Epwarp B. Wau, R. D. Wapr, Jonn 8. Lentz, J. W- 
CLouD, Committee. 
New York, Nov. 15, 1887. 


Liverpool Engineering Society.—The usual fort- 
nightly meeting of this Society was held at the Royal 
Institute, Colquitt street, Liverpool, on Nov. 2. Mr, 
Joun J. Wenster, M. Inst. C. E. President, in the 
chair. A paper was read by Mr. Henry Poo3ey, JR., en- 
titled ‘Automatic Weighing Machines.” The author 
commenced by giving a short aceount of the earliest 
form of compound lever weighing machine and its sub- 
sequent improvement by the addition of steelyard and 
weights. The further introduction of the steelyard 
without loose weights was then dealt with together 
with the circumstances which led to the adoption of 
self indicating machines. The attempts to make self 
indicating machines of high capacity on the spring 
balance principle were referred to and the reasons for 
their failure given. The invention of Messrs. RoBERTS 
and STROUDLEY of the combined lever and spring indi- 
cator was then described and an account was given 
of the experiments with the machine and the further 
invention of the hydrostatic indicator. 

Automatic weighing apparatus for dealing with grain 
in bulk, rice, seed, ete., were then dealt with and an ac- 
count was given of the obstacles thrown in the way of 
the introduction of such apparatus. The earlier forms 
of grain weighing apparatus and the invention of the 
equal beam weighing machines were then referred to, 
and a description given of the latter machine together 
with an account of certain experiments with it, The 
automatic grain weighing machine in its latest form 
was then described and the author concluded by de- 
scribing the arrangement and working of the equal 
beam weighing machine and hopper. 


ENGINEERING NEWS 


LATEST CHANGES OF ADDRESS. AMERICAN SOCIETY OF 
CIVIL ENGINEERS, 


H. L. Avs, Room 65. Barclay Block, Denver, Colo. 

Avoeustus P. Barnarp, Topeka, Kansas. 

Witu1aM H, Baker, Fitchburg. Mass. 

Joun 8. Deans, Asst. Eng. Estimating & Designing 
Dept. The Phcenix Bridge Co,, Phcenixviile, Pa. 

H. C. Derricrz, Halifax C. H., Halifax Co., Va. 

Epwtn A. Doang; Vice Pres., Atlanta Starch Co., 114 
Broad S8t., Atlanta, Ga. 

J. T. Dopas, 20 Third Ave., W. Duluth, Minn. 

ArtHurR J. Frit, care Advance Electric Co., 417 Pine 
8t., St. Louis, Mo. 

WiLuiaM H. Hever, Major Corps of Engineers, U.S 
A., Appraiser Bldg., San Francisco, Cal. 

A. W. Locks, North Adams, Mass. 

OC. E. Marvin, Roadmaster, Georgia Central R. R., Sa- 
vannah, Ga. 

Gratz Morpecal, care Fowler & Lummis, 436 Walnut 
St., Philadelphia, Pa. 

F. M. RutHerrorp, Engr. Maint. Way, Anniston & 
Atlantic R. R., Anniston, Ala. 

GRANVILLE W. SHaw, Box 124, Louisville, Ky. 

Epwin THacuer, Chf. Eng. Decatur Iron Bridge & 
Construction Co., Decatur, Ala. 

F. W. WaTxrns, 118 East 115 St., New York City. 

Tuomas J. WHITMAN, 417 Olive St., St. Louis, Mo. 

Subscriptions to the Building Fund are to date, as 
follows; 


Subscriptions previously reported............ $8,719.50 
EE CI vcecase ioc ésencteadstadeveeseues 250.00 
ND Nis Hosa venus tutadecsconssincasecadende 100.00 

$9,069.50 


PERSONAL. 


Ex. Gov. Bens. F. Prescott of Epping, N.H., 
has been appointed a Member of the New Hampshire 
Railroad Commission, to succeed E. J. TENNEY. 


Mr. Joun W. Hitx, Mechanical Engineer, 
Room 21 Glenn Building, Cincinnati. O., is at present 
engaged as Consulting and Constructing Engineer 
upon the following works: Findlay, O.,complete works, 
$270,000; Sidney, O., improvement of water-works, $80,- 
000; Bellefontaine, O., improvement of water-works, 





$45,000; Franklin, O., new water-works, $45,000; Clarks- - 


burg, W. Va., new water works, $50.000, Mr. Hii ex- 
pects to make the eontracts fur the Clarksburg water- 
works in January ; to complete the contracts for Frank- 
lin during the present year, and to let the Findlay 
works during the winter. At Sidney and Bellefontaine, 
construction will be deferred until next season. 


Mr. James T. Garpner, General Superinten- 
dent of the Buffalo, Rochester & Pittsburg R. R., has 
resigned his position. 


Mr. C. F. Durron has been appointed Gen- 
eral Manager of the Milwaukee R. R., and the office of 
General Superintendent, heretofore held by Mr. Dut- 
Ton, is abolished. 


Mr. E. Canrretp has been appointed Chief 
Engineer of the New York, Ontario & Western Railroad, 
with headquarters at Middletown, N. Y. 


Mr. C. W. LavupHer, who has been Superin- 
tendent of the Northern Division of the same road is 
to be Superintendent of Transportation,with headquac- 
ters at Norwich, N, Y. 


M. A. DE QuEvepDo, Engineer des Ponts et 
Chausees, has just returned from Guadalajara, Mexico, 
and is now in New York inspecting the harbor and 
docks of the city. ; 


Rene DE Fava, Civil Engineer and Architect, 


son of the Italian Minister,is now in New York in- 
specting the engineering works of the city and vicinity. 


Gen. Joun Newton and Messrs. Epaar B. 
Van WINKLE, Georce W. McNuitzy and Tuomas OC, 
CuaRKe, have been invited by the Board of Park Com- 
missioners to examine the locality of Macomb’s Dam 
Bridge and report as to the expediency of constructing 


a draw bridge, a fixed bridge, or a tunnel at or about 


that point and give an approximate estimate of the 
cost of such a construction. 


Our thanks are tendered to the local Com- 
mittee of the “ Arkansas Society of Engineers, Archi- 
tects and Surveyors” for their kind invitation to the 
banquet given to the Society by the citizens of Little 
Rock on the evening of the 11th, the programme and 
menu of which we have received. Unlike the older 
similar associations, this most recent organization has 
started in for more than three days of unremitting 
hard labor over papers and discussions; they propose 
to break into the habit of isolation common to land 
surveyors and not unusual among civil engineers and 
architects, a policy we recommend to (ae older so- 
cieties. 


w 
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ENCINEERING NEWS. 


It is reported that one mile of the Cape Cod ship 
canal is finished. Considering that this canal was 
originally chartered in 1670, more than 200 years ago, 
progress has been very gratifying, but the Pan- 
ama canal may yet first be opened to traffic. 

- 


Messrs. Jos. M. WILSON, ALFRED P. BOLLER and 
Don. J. WHITTEMORE, the expert commission ap- 
pointed to discuss and suggest plans for the im- 
provement of the railway terminals in Providence, 
R. I., have commenced work. 

hed ‘“ ; 

NOTWITHSTANDING late rumors to the contrary, 
the Springfield Republican, of Nov. 11, says that the 
Westinghouse Co. is preparing to put 1250 incandes- 
cent lamps intothe Hoosactunnel. The driving of 
ventilating fans by electric motors is also contem- 
plated. 


_— + 

RUMOR has it that the Balt. & Ohio R. R. Co. is to 
introduce the Manning automatic switch on the 
entire line of its road. It is the invention of W. T. 
MANNING, Engineer of Maintenance of Way on the 
Pittsburg Division. 





meaiiviccke 
THE Bulletin du Canal Interoceanique, for Nov.2, 
in speaking of. the September work—the detail of 
which is to be given in the next Bulletin—says that 
work on the Culebra cut is suffering from a lack of 
laborers, from the lack of proper drainage and the 
fact that a part of the plant is inactive;of the 13 
excavators there, four have been at work and 9 
standing still all the month. The rain has also 
made progress difficult in the cuttings for the shift- 
jing of the railway track. 

THE Quetta extension of the South Peshin Rail- 
way was opened for traffic about Nov. 1, says the 
Indian Engineer. This isa line made to avoid the 
breaks in gauges on the Bolan Pass railway in 
India. Strange as it sounds the engineers and 
workmen suffered greatly during its construction 
from the intense cold, especially while working on 
tho bridge near Sharigh, which is 5,500 ft. above the 
sea. 


- rs — 


PANAMA advices of Nov. 6 say that the Soro- 
CAROZO protocol for a treaty between Costa Rica and 
Nicaragua has been rejected by the latter State. 
This is claimed to interfere to a certain extent with 
the Nicaragua canal interest; and the jealousy of 
the two States owing the lund traversed by the 
canal, the political ambition of some of the leaders 
and the mercenary motives of others, are at the 
bottom of this disagreement. But President Stout, 
of the Nicaragua Canal Co., says that this disagree- 
ment is of some standing in time, and as the final 
surveys, yet to be made, may avoid Costa Rican 
territory altogether, the canal interests are not 
materially effected. 





Jos. JovET, E. Surei and J. Roy, civil engineers 
and contractors, have just submitted a plan to the 
city authorities of New Orleans for the drainage of 
that city. They propose to enclose the city in strong 
levees and divide it into two nearly equal sections 
by a large canal receiving all the water carried by 
present canals. This canal would connect with the 
Mississippi at Carrolton, with a lock, and with Lake 
Pontchartrain, and empty into Lake Borgne. It 
would be about 20 miles long, 125 ft. wide and 8 ft. 
deep ; it would drain into Lake Borgne by the differ- 
ence in sea-level, and be flushed from the Mississippi 
and Lake Pontchartrain. The estimate of cost is 
$2,500,000. The ordinary tide level of Lake Borgne 
is 15 ft. below ordinary high water in the river, and 
234 ft. below the average city level. Drainage wheels 
would assist in the circulation of the water, and the 
main canal would be open to navigation for light 
draught vessels. 

: ee 

BALED sawdust is the latest output of a Maine 
sawmill. It is put up in neat half-cord packages 
enclosed in burlaps. A powerful hydraulic press 
does the work, and it is shipped to Boston street 
railway companies, where it is used instead of straw 
for bedding horses, and also to grocers and liquor 
dealers for packing. The cost of transportation is 
reduced more than one-half as compared with the 
saw-dust in bulk. Maine alone supplies 600,000,000 





ft. B. M. of lumber annually, and as one-sixth of - 


this is turned inte sawdust, the supply is abundant. 
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AN Austrian engineer, Herr LEINWATER, has pa- 
tented a new kind of light railway. The rails require 
no sleepers, but rest directly upon the ground on a 
6 in. base, and they are only 114 in. high with three 
grooves on the surface corresponding with three 
corrugations on the wheel. The London Railway 
News says this rail weighs “5 kilos per running 
mile,’’ but 11 lbs. per foot or yard would read better. 
The car to be used weighs only 770 lbs. and will carry 
12,430 lbs. The cost of a railway on this plan is 
stated at $400 to $500 per mile. 


— a — 


PUBLICATIONS RECEIVED. 

A Hand-book for Steam Users, being rules for engine 
drivers and boiler attendants, with notes on steam en- 
gine and boiler management, and steam boiler explo- 
sions. By M. Powis Bauer, M. I. M. E., A. M. I. C. E, 
Longmans, Green & Co., London and New York, 1887. 
4% X TM in., 91 pp. 4 tables, 

It is rather a pity to put such reading matter as this 
book contains in so neat and expensive abinding, The 
author states in his preface that the origin of the book 
was a chart of rules for engine-drivers to hang in 
engine-rooms. This he has enlarged and revised to 
constitute the first chapter of this treatise. The second 
chapter on boilers, and the third on engines are general 
dissertations, in which, by way of filling, is inserted a 
considerable part of the first chapter. In the fourth 
and last chapter on boiler explosions some of the 
matter in the preceding chapters pertinent to the sub- 
ject is again worked in. The effect upon the reader 
who peruses the work from beginning to end is similar 
to that produced by traveling in aecircle. The technical 
matter in the book is wholly of the “practical” sort, 
aud will hardly interest professional men, though if it 
were properly arranged and written up it might be of 
some interest to mechanics, and as most of it is sound 
doctrine would probably do them no particular harm. 


A thoroughly inexcusable fault is the exceedingly 
careless manner in which the book is written. We have 
space for two extracts whish speak for themselves: 
“Iu putting patches on any part of a boiler never cut a 
hole out with square corners like the inside of a pic- 
ture.”——“ Collapse [of boiler flues) arises in some cases 
from a partial vacuum within the boiler forcing down 
the top and sides of the flue.” 

In a paragraph on combustion the author makes 
considerable mention of “fluid carbon” which will 
probably surprise those scientists who have hitherto 
contended that carbon was infusible. Generally, how- 
ever, the author’s heresies are of a mild and innocuous 
type. and he does not often get beyond his depth in 
fluid carbon. Good technical works are none too 
“numerous” but they have had no increase by the pub- 
lication of this volume. 


The Railways of Brazil. A statistical article. Re- 
printed from the Railway Age. with notes and additions 
by Joun C. Branner, Ph. D., Chicago. Railway Age 
Pub. Co., 1887. Pamphlet, 6 X 9% in., 26 pp. With maps 
and tables. 

This is a short description of the existing Brazilian 
railway systems and the prospects which the country 
offers to new railroad promote:s, capitalists and engi- 
neers. On the whole the outlook is nut shown to be 
very promising. 








Proceedings of the Michigan Engineering Society, for 
the 7th and sth conventions of 1886 and 1887. Price, $1.00. 
H. D. BaarHotomeyw, Secretary, Lansing. Mich. 

This is a complete record of the business proceedings 
of the two conventions, and contains the following 
papers and the discussions upon them:—“ Plats,” by 
H. D. Bartholomew; “ The Lands We Survey,” by Geo. 
E. Steele; * Subterranean Surveying.” by H, B. Sturte- 
vant; “ Report on the Tamarack Mine,” by C. D. Law- 
ton; “River Crossings for Water Mains,” by W. R. 
Coats; “‘Thatcher’s Slide Rule,” by Prof. J. B. Davis; 
* A Land Case in our Supreme Court,” by F. Hodgman ; 
“The Engineer, his Position and his Duties,” by Mr. 
Watkins; “Standard Bridges.” by E. Treadwell; “ The 
City Surveyor, his Uses and Abuses,” by H. G. Roth- 
well; “Standard Measure,” by Prof. J. B. Davis; ‘ The 
Maintenance of Track and the Rail Saw,” by W. L. 
Clement. 


eg 
Stone Arches 





With the rapid introduction of iron for bridge 
work very little has been effected in America in 
the way of studying the correct forms of brick and 
stone arches. Correctly speaking, except, for uni- 
form loading such as that produced by a canal or 
aqueduct, a stone or brick arch is unsuited to carry 
a moving load, for if in equilibrium when unloaded, 
then it is impossible for the same arch to be in 


equilibrium when unevenly loaded. Here, of course, 
we must be understood as referring to a linear rib 
of no depth. Arches are, in actual every day work, 
so constructed that within the two lines forming 
the intrades and extrados of the arch a variety of 
linear ribs may be drawn suited to an equal variety 
of loads and, to use RANKINE’s words, an arch is in 
equilibrium for any load when the linear arch or 
curve of equilibrium for that load lies within the 
middle third of the thickness of the arch ring. 
There is always great uncertainty in the calculation 
of arches of masonry, and RANKINE himself does 
not appear to believe much in anything except the 
proportions of stone arches which have stood the 
test of time, and he deduces an empirical formula 
from the proportions thus found which he recom- 
mends as giving minima dimensions. In practice 
when arches of large rise are built, the circular 
form is almost universal, and for flatter arches the 
ellipse is often employed. Both these forms are 
more or less incorrect on simple principles. For the 
circular arch the correct form is most usually the 
catenarian—a form deduced by transformation from 
the true catenary ; for the elliptic or false elliptic 
arch, there is similarly a transformed hydrostatic 
arch which is truer in principle than the circle. In 
RANKINE’S works may be found several rather in- 


beeen 


Fig. | 





Fig. 2 


volved and scattered explanatiens of the design of 
catenarian ribs, but they are rather of a nature to 
repel the practical engineer than otherwise. Hence 
in these days of substitution of stone for iron, as 
being carried out in certain localities ,it may not be 
out of the way to inquire into the subject, for though 
we are of the opinion that stone arches are durable 
chiefly on account of the immense surplus of ma- 
terial used in their construction, and that equally 
strong and extravagantly built iron bridges would 
be equally long lived, we are prepared to admit 
that in appearance a stone arch lends itself better 
to tasteful design than any material which requires 
painting. In dealing with the problem of the stone 
arch as designed from transformation of the curve 
of a suspended chain, we must know first the ele- 
ments of the catenary. These we may well take on 
trust from the mathematicians, and in Fig. 1 we 
may suppose a chain hung as shown. Then taking 
any point B, in the curve, it can be shown that the 
following equations hold good when the distance oa 
of the vertex of the curve from a certain horizontal 
line is the modulus or parameter of the curve. Bis 
situated a distance x horizontally and a distance y 
vertically from the origin 0, and oa, the modulus 
will be designated by the symbol m. Then 


x x 
mf{m =m 
v=™(. +e ) where ¢ is the base of the hy: 
2 


perbolic logarithm, 
x x 


rf{m wm 
The length of wre a B =~ (¢ —e )=ae 


2 


y y? 
x2 =m. hyp. tog.{— + ——1. 
m m? 
y? : 
The radius of curvature at B is — and at a = 
m 


Making X T = oa and the angle at T — 90°; also 
the angle T Bn — 90°, we have TB— arc a B and 


TB is tangent to point B. Bn — radius at B. 
RANKINE then goes on to state that if p be the 
weight of a foot of chain the horizontal tension at 0 
will he pm, or simply the line oa represents the 
horizontal tension, and py similarly is the tension 
at B. Hence the ordinate at any point represents a 
length of chain whose weight equals the tension at 
that point. To so transform a catenary as to be a 
linear rib for sustaining other than its own weight, 
it is necessary to vary its vertical ordinates whilst 
the horizontal ordinates remain unchanged. 

In Fig 2 the lower curve may be taken as repre. 
senting an actual arch inverted. Here the roadway 
is represented by the horizontal O X and the curve is 
in equilibrium when loaded everywhere by a load 
which may be represented by the area 0A BX. 
In a practical case we should have given the road 
level O X and the crown of the arch at a distance 0.4 
below the roadway. Alsothe springing point B 
would be known, and from these data the arch 
would be designed. Let ussuppose a span of 40 ft.,a 
height from roadway to intrados of 4 ft. and a rise of 
arch of 8 ft. Then in Fig. 2, 0 A would be 4 ft; X B 
would be 12 ft. and O X = 20ft. We must first de- 
termine the modulus of the tatenary from which 
we must derive our arch curve A B. This modulus 
is to be obtained from the formula 


EE where y— OA and 
b /b* 
hap. too:( —+ _ -1) 
v 


b—BX ory—4ft. and b #12 ft. and x—0 X — 

the half span or 20 ft. Working this out we have 
20 

CS 20 


12 Guthinegiatenibieae 
hap. log: (; + va) = hyp. log 582 


Therefore m — 11.355 — 0 a, and we have given 0 A 
—4ft. Therefore we must alter all the vertical or- 





4 
dinates of the true catenary in the ratio oa To 
11, 


construct the arch curve then may be readily done 
by means of a calculated table of ordinates such as 
given by RANKINE, and here reproduced. It accords 
with Fig. 1, and is applicable to our 
illustration, Fig. 3. 

In the first plan, divide the span of 
20 ft. into divisions such that the vari- 
ous distances from mid span may give 


18 
. ele 


Ras” a 


x 
the fractions under the head — of the 


m 
table. Now m — 11.355. Therefore, for 
= x 
— = 0 we have n — 0,for — — .2 we have 


ai8585 


m m 
& — 11,355 x .2 — 2.271 and so on, the 
greatest value of the fraction being at 
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the springing and equal or 1.761. 
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11,355 

Opposite each such division of x is to be set off the 
corresponding length y from the horizontal line 
downwards. For the first value of x — o we find of 


Vv ‘ 
course —— = 1, é.e. the depth below the horizontal is 
oa 


the given depth 4 ft. The other ordinates are as fol- 
lows: 


z 
For--= .2 


x= 2.271 and—=>4X1.02 = 4.08 
m 
“SN 44 oo 4542 “= 4X 1,081 = 4,324. 
Bt A 6.2= 6813 “ -“ =4X 11854 = 4.7416. 
wee 8, 2= 9,084 “ “ =4X 1.3373 = 5.9492. 
‘ * 10, 211.965 “ ‘ =4X 1.5431 = 6.1724. 
“ “ 12,2=18.008 “ “= 4X 1.8108 = 9.2496. 
“S14, 218-897 “= 4 X 2.1509 = 8.6096. 
‘ “1.6, 2=18.168 “ ‘* = 4 X 2.5174 = 10.3096. 
“ 18,2 =90.499 * =) = 4 XK 8,1074 =. 12.4096, 


the last value being past the springing and not re- 
quired. These values of the true catenary being de- 
termined the curve may be drawn through the 
points found, when being turned upside down we 
obtain Fig. 3, the arch under thrust in place of the 
chain under tension ; the thrust at the crown being 
wm? = 11.855? x w where w is the weight per cube 
foot of the whole arch structure allowing for span- 
dril voids if any. Taking w at 100 lbs. per foot, we 
have practically 12,800 Ibs. as the thrust on each foot 
of breadth of arch stone, or something over 1,000 Ibs. 
per inch of breadth. A common keystone depth for 
such an arch would be 30ins., so that the unit pres 
sure is only about 36 Ibs. sq. in. against an ulti- 
timate strength of of something like 7,200 
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The Weather of the United States for the Month of October, 1887. 


[As respects the elements of most interest to engineers.) 
According to special returns from the Chief Signal Officer of the U. 8. Army. 
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TEMPERATURE. Rain and melted snow 
Densees ra. : 
STATION. Miles per hour. St. ae Inches. yer ty 8 
Hardest | No. 
| Average Max.| Min. | Range. Average Max. tx.| Max. Total. in 24 rainy 
Si aide _|__ hours, | days. 
” Nese Casati. 
Northfield, a eee ceccccsses 43.4 70.1 18-6 651.5 6.4 45 SW 1.47 0.70 16 
Portiand 47.7 69.3 2.9 41.4 7.2 36 s 2.47 0.87 10 
New Yor 54.7 63-1 47.9 65.2 8.0 26 NW 2-36 1.83 y 
Pittsburg, 53.0 80.3 20.0 60.3 7.5 40 SW | 0.39 1.20 6 
Chicago, 47.3 82-0 14.2 67.8 11,3 48 Ww | 4.03 0.82 - 
Omaha, heb. 50.7 81.0 15.8 85,2 8.7 30 NSW&NW_ 0-72 0.69 3 
St. Paul, Mino,. saatrloe 42.3 72-4 11-5 60.9 6.5 35 NW 1.48 0.71 7 
Duluth, Minn............-. 41.0 64 6 7.6 657.0 7.9 40 NW 3.34 1,57 10 
Bismarck, Dak ..........-- 40.7 73.1 1.8. %33 10.4 48 NW 1-15 0.53 11 
a AVOTUG?« «+++ ee eeeeee | 4.8 72.9 18-4 645 | 832 33.7 }- oy .88 8.9 
SouTHERN CITIEs. 
Washington City eeeneeeees | 854 85-2 90.9 SAS |S #4 N&NW)| 1-82 1M i 
Louisville, Ky..... ....-+-- 55.5 84.0 25.5 ~ 565.5 1.6 32 Ww 0.39 0.24 5 
St. Louis, Mo. Reidh catbdas o's | 56d 86 886.5 24.0 10.9 Bt N 0.76 0.58 5 
Savannah, Ga..-...... Kaen 65.5 85-0 41-8 43.2 7.1 30 NE | 4.13 1.20 8 
Loacmmentie Kan.,. eee 52.6 9-3 2.0 63 | 68 27 Ss 3.87 3.10 6 
Jacksonville, Fla..... 70.1 87.9 400 47.9 | 7.8 34 Be. fae 0.66 14 
Chattanooga, Tenn. 57.8 83-6 32-3 . 51.3 5.5 25 N | él 1.36 7 
New Orleans, La. .....-.-* 68.1 86-0 41-8 44.2 9.6 42 N | 4.71 2.19 7 
Memphis, Tenn. ---....--- 60.2 88-0 32-6 55.4 6.6 32 NW | 32-2 1-81 5 
Palestine, Tex Sésesnesccece 63.9 87-3 38.7 486 9.1 36 NE | 3.20 2.60 5 
AVOPARZC +++ +e-ee ee eee | 604 86.3 33.1 53.2 7.65 33.6 | +261 1.49 7.3 
Farm WESTERN CITIES. 
Helena, Mont............... 499 4.2 2.7 71.5 7.2 35 SW 1-01 0.44 7 
aan paaeiee, Ww. ?.. eecceves 46.0 62-7 29.1 383.6 4.0 30 WwW 2.89 1.27 15 
RA Sevens ee 62.9 87 49.2 37.8 7.7 306CUCWW AE NN o—— Gomme 0 
52.5 85-2 27-5 87.7 4.6 27 NW 0.30 0.30 1 
48.2 85.1 7-8 77.3 6.6 42 NW 0.97 0.56 12 
15.8 107.5 47.9 59.6 5.8 32 NW 0.02 0.02 1 
50-6 178-0 81-0 47.0 | 10.7 24 N&S_ 1.50 1.04 4 
54.1 82.3 27.9 54.9 | 6.65 32. 1 96 52 5.7 
“Trace 


lbs., equivalent to a nominal factor of safety of 200. 
This of course is for the unloaded arch ; for a heavy 
train load of 3,000 lbs. per foot the arch pressure would 
be only 75,000, so that for a breadth of 6 ft. it could 
not more than double the dead load pressure and 
reduce to a nominal factor of 100. What the actual 
stresses would be as the train advanced upon the 
structure it is difficult to exactly determine, but it is 
certain that they would be very different, and henceit 





is that masonry not being a material capable of bear- 
ing a tensile stress, arches are supposed to be con- 
structed of such depth that an equilibrated rib could 
be drawn for every position of load that would fall 
well within the body of the arch ring. In practice, 
however, the amount of backing is so great that it is 
probable the arch ring itself might be frequently 
removed, and yet the structure would stand: Even 
in stone arches the structures are little other than 
abutting cantilevers. If it is desired then to con- 
struct an arch on the principles of the transformed 
catenary, all that is necessary after knowing the data 
as to rise, span and crown depth from roadway, is to 
calculate the modulus and work out the curve, and 
in actual construction to so arrange the spandril 
filling, if not solid, that over each portion of the arch 
there shall be a weight proportionate to the depth of 
intrados below the roadway, which is the “directrix” 

ofthe curve. This is easily assured by making the 
solid backing an equal fraction throughout of the 
total depth y and by preserving a uniform thickness 
of spandril walling. So constructed, the arch is in 
perfect unloaded equilibrio, and when loaded is cer. 
tainly no worse off than any other form of arch. 
Like the parabolic arch, which it closely resembles’ 


the catenarian curve gives a greater flatness tothe 
arch ring at the haunches than does the true circle, 
but,properly designed, has not an unpleasing appear- 
ance. 

Large arched ribs of iron for station roofs have been 
erected in England on this principle of obtaining‘a 
true equilibrated structure under its own weight, 
notably in the case of the St. Enoch Station at Glas- 
gow, or of the still larger Central Station in Manches- 
ter. In both these cases spans of about 200 ft. are 
covered by arch roofs of about 100 ft. rise, and the pe- 
culiar curve of the ribs is very noticeable from the 
outside. 

It is necessary to understand, when designing 
arches, that there is an essential difference between 
an arch of masonry and an arch of metal. In the 
metallic arched rib when an uneven load is applied 
it may be shown that the curve of equilibrium for 
such load lies outside the linear rib for even loading, 
and the amount by which the two curves depart 
from each other, as measured by the intercept of a 
vertical line at any point, is the measure of the 
bending stress in the rib due to the dissimilarity of 
the two curves. Hence, every metallic rib, properly 
constructed, bears .the loading upon it partly as a 
thrust and partly as a bending moment, and metal- 
lic ribs may therefore be calculated as though hori- 
zontal beams, in a sense, as well as arch ribs. The 
case is very different with the masonry arch, for 
masonry is not considered suitable to bear a stress 
of tension anywhere, and to act as a horizontal beam 
with lower side in ‘tension is, if not altogether be- 
yond the capacity of good masonry; at least beyond 


’ engineering allowances for it. Thus it is that any 


deviation of the curve of pressures from the curve of 
the rib must not be greater than can be contained 
within the arch ring, and good practice has found 
this deviation within the middle third of the arch 
ring thickness, though absolute safety is not sacri- 
ficed even when the deviation extends too close upon 
the edges of the ring stones. Such, however, is not 
advisable, and from this point alone may be gathered 
perhaps the main cause of masonry arches requiring 
for safety so large a surplus of material. With even 
loads, as in the case of a jcanal or other aqueduct, a 
carefully calculated catenarian arch should be capa- 
ble of being constructed to very much lighter pro- 
portions than are usually adopted, always provided, 
of course, that abutments are firm and unyielding, 
without which no stone arch should be constructed. 


We propose to treat in a similar manner upon 
arches of other curvatures in a future issue. 





CONSTRUCTION NEWS. 


Water. 


Camden, N. ¥,—The Board of Village Trustees have 
granted a franchise to Miner P. Osporne, giving him 
the exclusive right to conduct an electric light plant 
within the village, for 5 years from January 1,, work to 
be commenced within 3 months and completed within 
6 months from date. Mr. Osporne has obtained sub- 
scriptions sufficient to warrant the outlay. The fran- 
ehise is non-transferable and it is understood that the 
plant will be owned and operated by loca! capitalists, 
who will form a company for the purpose, 


The Driven Well Patent.—Washington despatches 
of Nov. 14, say that Justice BLatcurorp, of the U.8. 
Supreme Court, has declared the driven well patent in- 
valid, asthe invention was used in public at Cortland. 
N. Y., by others than GREEN more than 2 years before 
application for patent was made. The decree, of the 
U. 8. Cireuit Court for the Southern District of Iowa, 
in ANDREW GREEN vs. GeorGs Hovey, is affirmed in 
favor of the alleged infringer Hovey, 


Bismarck Dak.—On Nov. 12, the new water-works 
were completed and put in operation, the water being 
turned on with some ceremony. Messrs. ALEX. Mc- 
Ken zig, E. H. Buy and R. B. MELLon, who were instru- 
mental in securing the establishment of the works, to- 
gether with Cot. Monrogz, the engineer, and Mr. 
DaNAHER, the contractor, were universally congratu- 
lated, 


Weatherford, Tex.— 

Daas, 
EvIToR ENGINEERING NEWS: 

The Weatherford Water, Light & Ice Co. has been in- 
corporated by J. E. Lasata. HENRY WARREN, and asso- 
ciates. Mr. W. R. Freeman, a well known hydraulic 
engineer of San Antonio, Tex , is busy preparing plans 
for the works. Weatherford is a rapidly growing town 
of 5,000 people, the county seat of Parker county, and 
atthe junction of the Gulf, Colorado & Santa Fé Ry. 
with the Texas & Pacific Ry. 


Tex., Nov. 10, 1887. 


W. J. SHERMAN, 
Chief Engineer, G. C. & 8. F. Ry. 


New Water- Works.— Massachusells.—_Amherst. The 
Amherst Water Co. has completed the repairs to the 
dam at Pelham. A new gute house bas been built.— 
Great Barrington. The Berkshire Heights Water Co. 
has completed its dam at the Green river bridge, and 
the reservoir on the heights, with a capacity of 1,000,000 
galis., will soon be filled by the pumps, 

Rhode Island,—Bristol and Warren. The Kickemuit 
Water-Works Co. is extending its system in both 
towns. The water is of excellent quality, and the com- 
pany is a financial success, 

Connecticut,—Mystic. Water-works are in contempla- 
tion, but no definite arrangements have yet been made. 

New York.—Geneva. The water company has made 
connection with the new system of mains.—Syracusc. 
The water question is again being agitated, and the 
Syracuse & Salmon River Water Co., in which Wu. A 
Sweet is interested, is expected to get a franchise; the 
proposed terms are $50 per hydrant, 

District of Columbia.— Washington. The work on the 
extension of the water-works is nearly completed and 
ready for final acceptance, according to Major Ly- 
DECKER’s report. It is expected that the reservoir work 
will be completed this montb, and a final settlement 
made with the contractors. ~ 

Maryland.—Salisbury. Address the mayor for par- 
ticulars of the proposed water- works. 

West Virginia.—Grafton. Plans and specifications for 
the new works will be prepared by Henry 8. WILson. 


Kentucky.—Owensboro. The covneil will take action 
as to the acceptance of the new water-works at its 
meet ng on Noy, 21. 


Georgia.—Rome.°-A company with a capital stock of 
$100,000 is to be orgavized to buy the water-works, 
Address J. W. RounsaviLLe.— Macon. The extension 
of the mains is nearly completed. The work ie in 
charge of Uapt. W1Lcox, the Superintendent, 


South Carolina.—A proposition to build water-works 
and establish an electric light plant, has been made by 
Junius H. Howarp. 


Michigan.- Gaylord. A system of water-works is don- 
templated; to cost about $10,000. The question was 
voted on Nov. 15. 


Illinois. — Bunker Hill. The proposition to build 
water-works was considered by the City Council Nov. 
15.—Staunton. The Board of Trustees have ordered 
a vote for Det. 15, on the issue of bonds for $6,000 
water-works.——Pittefleld. Work was commenced Nov. 
9 on the trenchiag and pipe laying for the new works. 
—Bullivaas The ity has voted bonds for $25,000 for new 
water-works? the supply will be drawn from the. well 
of the old: works.—Centralia. Water-works are to be 


constructed and a committee has been appointed to 
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correspond with water companies, B. Havssier is 
Mayor. 

Minnesota,—Albert Lea. A com)any has offered to 
build water-works at a cost of about $25,000, if the city 
will grant an exclusive franchise for 30 years. 

Missouri.—St. Joseph. Water was turned into the 
third reservoir Noy. 7; the water company has now ful- 
filled its contracts with the city. The reservoir is 300 ft. 
long, 200 [t. wide and 20 ft. deep: it has a capacity of 
16,000,000 galls, 

Kansas.—Concordia. Water-works are to be put in 
shortly.—Huntington, A system of water-works, to 
cost about $125,000, is contemplated. 


Arkansas.—Marianna. The contract for the new 
water-works has been awarded. For information ad- 
dress B. M. BARRINGTON. 

Colorado.—Red Cliff. The water-works have been 
completed. 

California.—Templeton. The water-works have been 
completed. The water is pumped to a distributing res- 
ervolr. 

Texas.—Galveston. The experiments for developing 

water supply from the 421 ft. well have been aban- 
doned, and the well will be driven deeper.——Sherman, 
A contract has been signed between E. SuTPHIN and the 
city, by which the former is to furnish a supply of 1,- 
000,000 galls. or receive no pay. The contract price, if he 
is successful, is $33,000.—Cross Roads. A system of 
water-works will be putin by Bryan T. Barry, of Cor- 

sicana.—Greenville, The City Council will probably ad- 
vertise for new bids for the construction of the water- 
works. 

Merico.—Guaymas. It is reported that an Eng ish 
syndicate has been organized to supply the city with 
water under favorable concessions from the Governor 
of Fonora. 


Rochester, N. Y.—Important changes have been 
made in the arrangement of the water mains leading 
from Rush reservoir to the city. For the purpose of 
making required repairs to Mt. Hope reservoir and to 
the gates controlling the flow of water to and from it, 
the water in the reservoir might require lowering, and 
possibly entire removal. In order to do this,if required 
and yet not interfere with the daily city service, Chief 
Engineer Tubs conceived the plan of intercepting the 
supply from the Rush reservoir in the conduit pipe at 
some point west of the city reservoir, and by connec- 
tions with the large mains which supply the city di- 
rectly, effect the daily service from Rush. To do this 
the 16-in. main which feeds the West side of the city 
was first eut and by a series of curved specials de- 
pressed under the 24-in. lateral from the conduit to the 
north, A line of 20-in. pipe with necessary specials was 
placed parallel to the main conduit line and connected 
to it and the 15-in. line by proper pipe and specials. The 
20-in. line which afterwards—decreased to 16-in.—sup- 
plies the east side, was then connected with the 24-in. 
extension, and its former alignment changed to con- 
form to the new construction. Five new stop-gates, one 
24-in., three 20-in., and one 16-in., have been placed in 
such positions that the supply may be passed to the 
feed mains or to one of them directly from the city res- 
ervoir;: or to one or both directly from the Rush reser- 
voir, as occasion may require, and Mount Hope reser- 
voir may be drained off without interfering in the least 
with the city’s wants, 


Proposals Open. 


Artesian Well.—_Wm. M. Spitzer, City Secretary, 
Burnet, Tex. 

Street Work.—Grading, eurbing and paving. A. E. 
Suyrx, City Commissioner, Baltimore, Md. Nov. 21. 

Terra-Cotta Pipe.—Epwakb Cuan, Architect of the 
Capitol, 45 E. Capitol street, Washington, D. C. 
Nov. 21. 

Inlet Crib.—Inlet crib and pier at Quindaro water- 
works station on the Missouri river: plans and specifi- 
cations prepared by the Chief Engineer. B. F. Jones, 
Superintendent. National Water-Works Co., Kansas 
City, Mo. Nov. 22. 

Bridge Substructure.—Substructure for iron foot 
bridge over the Des Peres river, in Forest Park. HENRY 
Fuap, President, Board of Public Improvements, St. 
Louis, Mo, Nov. 22. 

Street Work. —Oblong granite block paving, 700 
sq. yds. Jonn HUNKELE, Street Commissioner, Newark, 
N. J. Nov, 22. 

Trenching and Concrete.—Trench excavations and 
concrete foundations for the U. 8. Court House at San 
Antonio, Tex. Win. A. Freret, Supervising Archi- 
tect, Treasury Department, Washington, D. C. Nov. 28. 

Sewers.—THE COMMISSIONER OF PuBtic Works, 31 
Chambers street, New York City. Nov. 28. 

Boilers, Duplex Pump, Boiler House, Water 
Tower, Buildings, Btc.—At Islip, L. Il. Tas Depart- 
MENT oF PuBLIC CHARITIES AND CoRREcTIon, 66 Third 
avenue, New York City, Nov. 29. 

Steam Heating Etc.— For pavilion at Randall's 
island. THe DEPARTMENT OF PuBLIC CHARITIES AND 
Correction, 66 Third avenue, New York City. Nov. 29. 

Dredging.—In Mott Haven canal; 15,443 cu. yds. ol 


mud and deposit. Extension of time. James C. Bayes, 
President, Health Department, 301 Mott street, New 
York City. Dee. 1. 

Crib Bulkhead and Dredging.—Crib bulkhead at 
the foot of W. 158th street, North river; and 9,000 cu. 
yds. of dredging. The Docks Commissioners, Pier A., 
North river, New York City. Dee. 1. 

Water Pipe.—Furnishing and laying 6-in. water 
pipe from St. Louis to Jefferson Barracks, Mo. C. W. 
Foster, Depot Q. M., U. 8. A., 8t. Louis. Mo. Dec.8. - 


Contracting, 


Dredge.—The Commissioners of Hennepin county, 
Minneapolis, Minn., have authorized the committee on 
Lake Minnetonka improvements to procure a new 
dredge boat. 


The K ng Iron Bridge & Manufacturing Co., of 
Cleveland, O., is purchasing machinery to equip the 
new shops which will be completed in a short time. 


Concrete.—The contract for trenching and concrete 
for the foundations of the addition to the new Post 
Office at Brooklyn, N. Y.,has been awarded to John 
Cox & Co., of Brooklyn, for $5,646.72. 


Fire Engines.—The Silsby Manufacturing Co., of 
Seneca Falls, N, Y., has teen awarded a contract for 
two No. 2 steam fire engines for Syracuse, N, Y. 


Dumping Cars Wanted.—The Barataria Canning 
Co., of Biloxi, Miss., is in want of a number of dumping 
ears, 


Railroai 8: pplies.—A syndicate of eastern capital- 
ists is proposing to build extensive works for the man- 
ufacture of steel tubular cars and general railroad sup- 
plies near McKeesport, Pa. Mr. CHarues A. ARNE, of 
Boston. is interested. 


Wooden Pier.—The following proposals for building 
a wooden pier at the foot of W. 32nd street have been 
received by the Docks Commissioners, New York City: 
Raoald Gillies, $66,0.0; Joseph Walsh, $71,000; P. Sanford 
Ross, $74,000. The contract was awarded to Ranald 
Gillies. 


Dredging.—Wm. Upham & Co. have a contract for 
dredging in the St. Louis river at Duluth, Minn., near 
the bridge of the St. Paul & Duluth R. R. The contract 
price.is $20,000, and the work is to be completed this 
season. 


Electric Light in the Hoosac Tunnel.—The Fitch- 
burg R. R. Co. has awarded the contract for lighting the 
Hoosac tunnel to the Westinghouse Electric Light Co. 
There will be about 1,200 lights. 


Water-Works.—Mr. Jonn W. H1tu, Mechanical En- 
gineer, Room 21 Glenn Building. Cincinnati, O., expects 
to let contracts for water-works as follows: Franklin, 
O., $45,000, during the present year ; Findlay, O., $270,000, 
during the winter; Clarksburg, W. Va., $50,000, in Janu- 
ary: Sidney, O., $80,000 for improvements, and Belle- 
fontaine, O., $45,000 for improve ments, next season. 
Proposals are now open for the Findlay works (see first 
eover page). 


A High Range of Prices. The proposals opened by 
the Road Committee, Montreal, Canada, for the con- 
struction of the Mignonne street sewer, showed a very 
great difference in prices: 12-in. tile pipe ran~od from 
$3.25 to $6.50 per lip. yd.; concrete from 49 cts. to $4 per 
cu. yd.: manhole shafting from $3 to $22 per lin yd.; and 
lamphole from $1.20 to $5 per lin. yd 


H. K, Porter & Co., of Pittsburg, Pa,, manufacturers 
of light locomotives, have at their works an engine for 
a 30-in. gauge mining road in Mexico, a double ender 
passenger engine for California, and street motors for 
Wichita. Memphis and Butte City. They have now 
under way narrow gauge locomotives for Ecuador and 
San Domingo, besides a number of logging, mining and 
shifting engines ranging from 5 to 30 tons in weight, 


Roofing and Copper Work.—The following pro- 
posals for roofing and copper work for the high service 
pumping station at Chestnut Hill reservoir, Boston’ 
Mass., were received Nov. 14, by the Water Board: 
Roofing; John Farquahar & Sons, $4,000; George Mar- 
tis, $4.274; E. Marley & Bros., $4,300; W, J. Maguire, 
$4,525; C. J. Parker & Son, $4,765; J. Harrigan & Son, 
$5,100.——Copper work; E. Marley & Bros., $1,393; E. B, 


Badger & Son, $1,695; E, Van Noorden, $1,995; F, H, 


Holton & Co., $2,700. 


Water Supply, Sewerage, Etc.—The Board of 
County Supervisors, at the County Court House, 
Brooklyn, N. Y., on Nov. 15, opened the bids for 
the work at the county farm, St. Johniand, L. I. 
as mentioned on page 357. There were five bids re- 
ceived, but as they were all itemized prices and gave 
no totals they were referred to the Contracts Committee 
to determine which is the lowest bid. The bidder were; 
John H. O’Rourke, Cranford & Valentine, James W. 
Birkett, Edward Freel and Ryan & McDonald. The es- 
timate of EnarngeR CaRsgy is $360,000. 


Substructure for Foot Bridge.~— The Board of 
Public Improvements, St. Louis, Mo., rejected all the 
bids received Nov.7 for the substructure for the iron 
foot bridge over the river Des Peres, in Forest Park: 
and has readvertised, Proposals will be received unti} 
Nov. 22, 


Crib Breakwater.—The following proposals for the 
erib breakwater were opened Nov. 14, by Mr. Gro. B 
Swirr, Commissioner of Public Works, Chicago, IIl.: 
Fitz Simons & Connell, $119.000; H. B. Herr, $119,000, 
Chicago Dredging & Dock Co., $129,000. It was not de- 
eided which of the first two bids should be accepted. 


New Croton Aqueduct.—The Aqueduct Commis- 
siovers, New York City, opened the proposals Nov. 16, 
for the construction of the gate-houses at Yonkers and 
Poeantico, but the contracts were not awarded. The 
bids were as follows: Yonkers; O’Brien & Clark, $20,- 
935; John Pierce, $22,160.50; Thomas Dobbin, $22,836.20 
—-Poeantico; John Pierce, $22,410.50; Thomas Dobbin’ 
$25,912.50; Brown, Howard & Co., $24,719.50. 


Chicago Water- Works Tunnel.—The following pro- 
posals for the construction of the new water tunnel at 
Chicago, Ill., were opened Nov. 14 by Mayor Roce and 
Commissioner of Public Works Swirt: A. Onderdonk, 
of New York, $748,500; M. P. Garrity, $800,628; E. Earn- 
shaw, $823,161; Simons & Connell, $887,490; McAdams & 
Amberg, $1,107,160; Angus & Robinson, $1,145,175. The 
contract was awarded to Mr. Onderdonk. The Chicago 
Tribune says ; 

“Andrew Onderdonk is a civil engineer of experience 
who hus his headquarters at New York City. He has 
done his most noteworthy work in Canada, California, 
and British North America, and is well known to the 
heavy financiers and leading engineers of those paris 
of the country. One of his biggest undertakings was 
the building of the western 350 miles ot the Canadian 
Pacific trom the Rocky Mountains to the Pacific Ocean. 
There were over 40tunnels in this part of the line,and his 
work was considered by the best authorities as ranking 
with the most difficult and scientific ever done on this 
continent. One of his contracts with Canadian Pa- 
cific amounted to $9,000,000 and the smaller ones aggre- 
gated nearly as much. He built the harbor improve- 
ments of San Fran . inciuding the docks, ferry 
slips, and stone sea wall in deep water, and is an expert 
in submarine work. Financia y he is entirely respon- 
sible, and his past work is a guarantee of his ability to 
successfully carry the new tunnel to completion.” 


ee work was described in ENGINEERING NEws, page 


Street Work.- Brooklyn, N. Y.—The following pro- 
Posals have been received for grading an‘ cobblestone 
paving: Jefferson avenue, Harris & Maguire, $5.44 per 
lin. ft.: Henry Mogk, $4.89; Thomas Monahan, $3.45; 
Thomas McDonald, $3.27. — Pulaski stree*, Churles 
Hart, $3.90; Thos. Monahan, $3,39; H. Mogk, $2.49; T. 
McDonald, $1.27.— Evergreen avenue, Chas. Hart, 
$5.60; H. Mogk, $4.98; H A. Nolan, $3.29. —-Roebling 
street, H. Mogk, $4.83: John Hart, $4.50. — Union 
avenue, H. Mogk, $4.98: Chas. Hart, $4.29.——Stock- 
holm street, H. Mogk, $3.19.—Grove street, Harris & 
Maguire. $5.33; Thos. Monahan, $4.39; H. A. Nolan, 
$4.37; H. Mogk, $4.19; T. McDonald. $3.87. 

Cincinnati, 0.—The following proposals for improv- 
ing Grand avenue has been reeeived by the Board of 
Public Affairs: Broken stone, H. Sweeney, $1.55 per cu. 
yd.: E. Buckley, $1.75 per ou. yd. ; coping, $3 50 and $4.20 
50 cts. and 50 cts. per aq. ft. ; crossings, 70 cts., 70 cts. per 
lin. ft.; curbs, 70 cts. and 70 cts. per lin. ft. ; 24, 18,12 and 
6-in. drain pipe, Sweeney, $2.45, $2, $1.35 and 70 cts, per 
lin. ft,; Buckley, $3, $1.4¢, $1 and 40 cts.; gutters, $1.15 
and 95 cts.; flag gutters, 70 cts. and 70 cts.; grading, 32 
ets. and 28 cts. per cu. yd.; uncoursed rubble masonry, 
$4.15 and $4 per cu. yd.; dry wall masonry, $3 and $3 per 
cu. yd.; limestone paving, 70 cts. and 75 cts. per sq. yd.; 
rolling, 6 cts. and 5 cts. per sq. yd. ; gravel; $2.25 and $2.25 
per cu. yd.; inlet plates, 6 cts. and 5 cts. per Ib.; total, 
H. Sweeney, $19,908.75; E. Buckley, $17,371.25. H. J. 
STaN.Ey is Chief Engineer of the Board of Public Af- 
fairs. 


Madisonville, 0.—The following proposala for improv- 
ing Julian street were opened Nov. 5 by E, F. Layman, 
C. E,, 49 W. Third street, Cincinnati: Edward Sullivan, 
excavation, 23 cts. per cu. yd.; gravel, 90 cts. per cu, yd.; 
macadamizing, $1,80 per cu. yd.; paving gutters, 85 cts, 
per sq. yd.; total, $4,398.20. John Ryan, 25 cts., 95 cts., 
$1.90, 95 ots., $4,735. The contract was awarded to Ed- 
ward Sullivan. 


Kansas City, Mo.—The contract for grading on Pros- 
pect avenue has been awarded to Strong & Newcomb) at 
the following prices: excavation, 21 cts. per cu. ¥d.: 
rubble masonry, $4.50 per ¢u. yd,; concrete, $3 per 
cu. yd.; 18-in. pipe, $1.25 per lin. ft.——The contract for 
curbing on Wyandotte street has been awarded to A. 
Keating at 69 cts. per lin. ft. for new curbing and 15 cts. 
for resetting. 


St. Louis, Mo—Contracts have been awarded as fol- 
lows by the Board of Public Improvements: Recon- 
structing streets with pine blocks treated with chloride 
of zinc; J. Michel, $57,665 and $46,403.c0; reconstructing 
streets with granite, Allen & Vieths, $21,273, $29,922, 
$18,281.50 and $22,231; Fred Skrainka, $9,868.40 and $22,- 


124.70. * 
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Water-Works,—T he city of Galveston, Tex.. will 
soon advertise for proposals for the new water-works. 
J. D. Coox will be Chief Engineer. 


The Canadian Locomotive & Engine Works.—This 
company, at Kingston, Ont., has sold half its capital 
stock, $150,000, to Dibs & Co., of Glasgow, Scotland, who 
own one of the largest locomotive works in Great 
Britain. This firm will assume the management on 
Dee. 15, and will send out a superintendent, assistant 
saperintendent and draughtsman from Scotland, It is 
also proposed to build iron steamships, 

Structural Iron Work.—The following proposals for 
iron work for the federal building at Minneapolis, 
Minn., have been received by the supervising architect, 
Treasury Department, Washington, D.C.: Snead & Co, 
Iron Works, Louisville, Ky.. 831.000; Haugh. Ketcham & 
Co., Indianapolis, Ind., $31,950; MarsHall Foundry Co., 
Pittsburg, Pa., $82,985; Motherwell Iron & Steel Co.. 
Logan, O., $83,276: Phoenix Iron Co., Philadelphia, Pa.., 
$34,500, 

Crib Bulkhead.—The following proposals for the 
construction of a crib bulkhead, with appurtenances, 
between E 114th and E 115th streets, Harlem river, have 
been received by the Docks Commissioners, New York 
City: John Gillies ; dredging 30 cts. per cu. yd.; rip-rap 
stone, 65 cts. per cu. yd.; crib bulkhead complete, $5,500: 
Joseph Walsh, 35 cts., 45 cts., $8,500; John iW. Fiaherty, 
35 cts., 80 cts., $4,375; P. Sanford Ross, 35 cts.,75 cts,, 
$6,950, The contract was awarded to Jobn Gillies. 

Abutments.—The following proposals for the con- 
struction of the abutments and approaches to the Ship 
street canal bridge, have been received by J. SHANAHAN, 
Superintendent of Public Works, Albany, N. Y.: John 
Flood, Fort Edward, N. Y., $5.781.70: Malone & MeKenna, 
Troy. N. Y., $6,492.50; Sherman & McDonough, Troy. 
N. Y., $6,709; M. Rockford, $7,112. The contract was not 
awarded, all the bids being beyond thaappropriation. 

An Alteneder Pen.— A “bow pen” recently came 
to the establishment of Theodore Alteneder, in Phila- 
delphia, which Mr, Alteneder made and sold 95 years 
ago. The pen has been in constant.sefvice by the same 
percon during all those years. While it lacks some of 
the improvements which similar instruments made at 
that place now bave, it is a good, serviceable pen, and 
may easily last for 35 years longer. The Alteneder es- 
tablishment is being gradually enlarged, but hardly 
enough to keep pace with the steadily growing demand 
for the standerd instruments which it produces. 


Excavation and Masonry,—The following proposals 
for the excavation of the race on the grounds of the new 
city water-works, and for building walls on each side of 
the stream about 300 ft., as well as masonry for the sup- 
port of the water main across the stream. were received 
Nov. 11 by Mr. Wa. A. Morton, Mayor. Lancaster, Pa.: 
J. F. Stauffer, 25 cts. per cu, yd. for excavating, and $6.50 
per.perch for wall, including coping. John Hood, exca- 
vating and wall, $6.50 per perch. Licht & Kregel, $2,750 
for the entire work. Kitch & Smith, 30 cts. per yd. for 
excavating and $4.90 per perch for walls, tne coping. 
which is included, to be of Port Deposit granite. The 
contract was awarded to Kitch & Smith. 


Asylum for the Insane.—The city of New York will 
spend about $60,000 in the erection of buildings and 
making improvements at Central Islip, L. I., where it is 
intended to locate the chronic insane. The items 
enumerated in the peerrenetins are as et 
Georiag ead & and plowing.... cembbbagesene we 


Wones supply, engine and “oie” ‘house and 
wells. 10, 





Proposals will be received till Nov. 29 by the Charities 
Commissioners, 66 Third avenue. 


$350,000 ; salaries of keepers, $600,000; « 
veusels, $225,000; expenses of buoyage. | 
of fog signals, $70,000 ; inspecting Hehts, $9,000: lighting 
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with cement, to carry off rainfall between Felicity and 
Erato to Melpomene canal, as fast as the culvert can 
convey it to the draining machine. The same to be 80 
placed and constructed asto provide for extension of 
system. To perform by this means the same work as 
advertised for to be done in brick, $37,500. 


Reservoir.—The following proposals for the con- 
struction of the new distributing reservoir at St. Paul, 
Minn., were opened Nov, 10 by the Board of Water Com- 
missioners: McArthur Bros., of St. Paul, $97,547.15: 
J. D. Moran, of St, Paul, $114,0c0,50; Fruin Bambrick 
Construction Co., of St. Louis, Mo., $115,526.05 ; J. J. Pal- 
mer, of Minneapolis, Minn., $119,102.39. The contract 
was awarded to McArthur Bros. Work will be com- 
menced next spring and will be completed by next Oc- 
tober. The reservoir will be in the town of Rose, near 
the northerly part of the city of St. Paul; it will be 
partly in excavation and partly in embankment. The 
extreme dimensions from face to face of coping. will 
be 300 ft. by sou ft. A list of quantities was given in Ex- 
GINEERING News, Oct. 8 (p. 268). The Consulting Engi- 
neers are H. H. Hargison, of St. Paul, and J. T. Fan- 
NING, of Minnee polis, 


Sewers.— Brooklyn, N. Y.—The following proposals 
for sewers in Drainage District No. 29 have been re- 
ceived by the Commissioner of City Works: Daniel J. 
Crean, 12, 15 and 18-in, cement pipe, $1.05, $1.50 and $1.60 
per lin. ft.; 3¢-in. brick sewer, $5.50 per lin. ft.;: man™ 
holes, $40 each; street basins, $110 each. Wm. Weis. 
$1.08, $1.50 and $1.85, $4.50, $36, $96. John 8S. Bogart, $1: 
$1.35 and $1.50, $4.50, $36. $109, 

Suracuse, N. Y.—The new.proposals for the 60-in- 
brick sewer on Croton and other streets to Onondaga 
creek were as follows: Martin, Sprague & Co., $28,070; 
Michael Dillon, $29,918: Patrick Ready, $30,768. The 
contract was awarded to Martin, Sprague & Co. There 
was a reduction of about $5,000 below!the old bids. 

Rochester, N, Y.—Contracts have ‘been awarded as 
follows; Edward street pipe sewer; George Chambers, 
12-in. sewer pipe and grading, $1.33 per lin. ft.; 4sur- 
face sewers, $20; 12 Y-branches, $1.10; 5 lot laterals, $7: 
manhole, $35; total, $602.10.— Avenue A pipe sewer; F. 
C. Lauer’s Sons, % cts., $16, $2, $7, $40, $415, for similar 
work.—Thomas Park pipe sewer ; 8.J. Wagoner, 96 cts.. 
$13, 79 cts., $8, $34, $706.12 for similar work.——Caledonia 
avenue outlet sewer : Geo. Chambers, 15 and 18-in. sewer 
pipe, $5.39 and $6.26 per lin. ft.: main sewer stone, in- 
cluding grade, 3% ft. by 1% ft., $9.50 per lin, ft.; 11 sur- 
face sewers, new, without trap, complete, $30; 23 sur- 
face sewers repaired, $8: 4 pipe connections in stone 
sewer, 50 cts.; 13 Y-branches in pipe sewer, $1.80; 34 lot 
laterals, $25; 60 lot laterals frepaired, $7; 10 manholes. 
$30; 1 lamphole, $10; total $24,224,15. The other bidders 
were, N. L, Brayer. $23,903; F. C. Lauer’s Sons, $24,834; 
Wm. Fuller, $26,445.95; Wm. Deyer, $27,448; Whitmore, 
Rauber & Vicinus. $27,972.92. 

Newark, N, J—Contracts for sewer basins have been 
awarded to B. M. & J. F. Shanley, P. H. Harrison and 
J. M. Wilkes. 

Cincinnati, 0.—The following were the proposals for 
the Noble Court sewer: H. Frank, 12-in. pipe, $1.65 per 
lin. ft.; ¥-branches, .75 cts. each; round manholes, $36 
each; oval manholes, $32 each ; sheeting, $16 per 1,0C0 ft, 
B. M.; total, $1,340.50; J. A. Sullivan, $1.70, 75 cts., $31, $30, 
$18, $1,392.50; P. Gleason, $1.60, $1.50, $40, $95, $20, $1,443; 
Peter & Steele, $2, 80 cts., $46, $46, $22, $1,703.60; J, M. 
Peter, $2, 90 cts., $50, $45. $26, $1,787.80.——For the Rider 
alley sewer the only bid was from P, Gleason; 12-in. 
pipe, $1.95: Y-branches, $1.50; oval manholes, $40; 
sheeting, $20; total, $964.50, 

Chattanooga, Tenn.—The following proposals have 
been received for the construction of 4 brick sewers; 
January, Cleary & Davidson, of Chicago, $8,000; W. P. 
White, of Chattanooga. $10,600, The ccntract was 
awarded to January, Cleary & Davidson for this work. 
and fora pipe sewer at $630. Pipe extensions will be 
built by the city. 

Kansas Vity, Mo.—There were 5 bids for sewer dis- 
trict No. 43, and the contract has been awarded to John 
Shaw, the lowest bidder, at $97,199. There will be about 
6 miles of sewers in the 160 acres of the district and 
City Engineer DonNELLY says it is the largest contract 
ever let from his office. The contract prices are as 
follows: brick sewers, 6-ft., $8 per lin, ft.; 62-in., $5.65; 
60-in., $5.40; 56-in., $4.80; 52-in., $5; 50-in., $4.25; 48-in.. 
$4.30; 44-in., $4.50; 38-in., $4.25; 34-in., $4; 30-in. and 
98-in., $3.20; 24-in., $2.80; 18-in. pipe, $1.45 per lin. ft.; 
15-in. pipe, $1.10; 12-in. pipe, $1; manholes, $45 each: 
catch basine,! B,” $40 each ; catch basins, “C,” $35 each ; 
rubble masonry. $5 per cu. yd.; cement concrete, $3.25 
per cu. yd,; rock excavation, $3.80 per cu. yd.; lumber, 
$18 per 1,000 ft. B. M.; rip-rap, $1 per cu. yd, 

Denver, Col.—New sewers are contemplated. The es- 
timated cost of the new 3ist sewer district is $125,000, 
about $29 per lot, and that of the new 10th sewer district 
is $40,000. The average cost of previously constructed 
sewers has been about $50 per lot. Plans and epecifica- 
tions have been prepared by the City Engineer. 

San Diego, Cal.—Work is in progress on the sewer 
system, which will comprise 311,000 ft, of 6-in. to #-in 
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sewer pipe. Contractor Johndrew receives 50 cts. per 
lin. ft. for trenching and backfilling. the pipe being 
laid by the city, and Contractor Dunn reveives % cts, 
per ft. for trenching and backfilling and 10 cts. per ft. 
for laying pipe. Of the amount appropriated for the 
sewer system, of which bonds for $100 000 have been 
issued, $41,428.91 have been expended, The pipes 
convey the sewage to a large flush tank, whence it will 
be discharged into the bay at high tide. 


RAILROADS. 
East of Chicago. 

Existing Roads.— Cincinnati, Hamilton & Dayton,— 
The order of Judge VANDERVEER appointiog a receiver 
for this company has been reversed by the United States 
Cireuit Court. Gro. K. Duckworts#, the plain‘ iff in the 


ease, will appeal to the Supreme Court. 

Ohio & Nortlorestern,—The change of gauge of the 
line from Cincionati to Portsmouth has been com- 
pleted. 

Rome, Watertown & Ovydensburg.—The periodical 
rumor ia again in circulation that the company is to 
obtain an entrance to Buffalo, N. Y., by the construction 
of the Lockport & Olcott road, about nine miles in 
length. 

Fitchburg.—This road is now operated as a double 
track from Boston to Johnsonville, N. Y., 175 miles. 

Old Colony.—The Easton and Matfleld branch is 
almost completed. 

Grand Trunk.—On the Beauharnois Junction road 
tracklaying is in progress beyond the Chateauguay 
river. 

Somerset.—The annual meeting of this Maine com- 
pany was held Noy.11. About $20,000 has been ex- 
pended on the extension from North Anson to Bing- 
ham, and the road is to be completed next year, It is 
intended ultimately to build on to a connection with 
the International road at the forks of the Kennebee 
river. 

Chicago & Nortlucestern.—All work has stopped on the 
extension from Ishpeming to Michigamme, Mich., 
owing to a difficulty about the crossing of the Duluth, 
South Shore & Atlantic tracks near the latter point. 

Toledo, Saginaw & Muskegon.—This New Michigan 
road, 96 miles in length, isa part of the Toledo, Ann 
Arbor & North Michigan system and is to be open for 
business by Dee. 15, The following officers have been 
elected: President, David Robinson, Jr., of Toledo; 
Vice-President and Manager W. V. McCracken, of New 
York; Secretary and Treasurer, William Baker of 
Toledo; Auditor and Freight and Passenger Agent, I 
K., MeCracken, of Fort Wayne. 

Shenango & Allegheny.—This road is to be extended at 
once from Greenville, Pa,, to Amasa, where connection 
will be made with the Lake Shore and Nypano roads. 
The o!d canal bed railroad near Greenville, abandoned 
some years ago, is also to be rebuilt. 

Indiana Midland.—Tracklaying is in progress on the 
extension from Ladoga, Ind., to Waveland at the rate 
of % of a mile per day. 


New Projects and Surveys.—Allantic & Mississippi. 
—President J. H. Caste of Lafayette, Ind., informs us 
that this line is torun from 8t. Louis via Fort Wayne 
to eastern Ohio, a distance of *20 miles. The work is 
light and grades do not exceed 20 ft. ver mile. The 
profilesthave been made and 60 miles have been graded, 
and contracts are to be let for construction within 60 
days. and the line be pushed rapidly to completion. 
Any further information may be obtained by address- 
ing him. 

New York & Boston Rapid Transit. — Engineer-in- 
Charge. D. C. Linsiey,states that the final report of the 
engineering department will be ready by Dec. 1. Four 
parties of surveyors are still in the field, 

Central Indiana.—This company has been incorpo- 
rated to build a line from Fort Wayne to Terre Haute, 
200 miles, by J. W. Kern of Indianapolis and others. 

Newburgh & Poughkeepsie.—A stockholders meeting 
is to be held at Albany, N. Y., Nov. 19, to make arrange- 

ments for raising funds for construction. 


Southern. 


Existing Roads.—Cape Fear & Yadkin Valley.—Nago- 
tiations are in progress between the railroad managers 
and the citizens of Wilmington, N. C.. concerning the 
extension to that place from Fayetteville, a distance of 
80 miles. It is quite probable that the extension will be 
surveyed and built at an early date. 

Louisville & Nashville--The grounds are te be graded 
at once for the -ompsny’s new shops at Decatur, Ala. 
The buildings will be of brick and stone and ocenpy, 
with the surrounding yards, about 57 acres. 

Orange Belt.—An important secret which has lesked 
into the hands of the Associated Press ts to the effect 
that P. D. Anmour is backing this Florida road, and 
will push the line throagh to Point Pinellas at once, 

Baltimore & Ohio.—The Baltimore, Grafton & Charies- 
ton project, whichTwe noted on our Construction Map 
No. 3, has been organized at Grafton. W. Va., with Joun 
Brapsuaw as Pregigent and W. H, las ag Secretary 
and Treasurer, 
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Tennessee Midland.—The citizens of Nashville, Tenn., 
who were disappointed in their second attempt to vote 
municipal aia to this company, are rsising a subscrip- 
tion to offer the road,and it remains to be seen whether 
the remarkable enthusiasm which the Nashvillians dis _ 
played in their recent canvass extends down as far as 
their pockets.—The annual meeting of the company 
is to be held Dec. 7 at Memphis. The company has 
purchased 8,000 tons of steel rails, eleven locomotives 
and considerable other rolling stock. Sixty-four miles 
are graded between Jackson & Memphis, and some 
track has been laid. 


Lookout Mount ain.—About 550 hands are at work 
grading this road near Chattanooga, Tenn., running to 
the summit of Lookout Mountain with a grade of 180 ft. 
per mile. Jonn James is Chief Engineer. | 


Blue Spring, Orange City & Atlantic.—This Florida 
road, 30 miles in length was disposed of recently at 
foreclosure sale for $141,500, to E. R. Coapman of New 
York City, the principal bondolder. 


Western Ry. of Alabama,—At the annual meeting it 
was voted to relay the Montgomery & Selma division, 
50 miles in length, with steel rails. 

Maysville & Big Sandy. About 22 miles of track has 
been laid on this Kentucky road, but operations are 
mostly suspended on the division between Maysville 
and Covington, and there is now no probability that 
the road will be completed before next season. 


Hawesville & Pellville Mineral Railway.— 
Eprtor ENGINEERING NEws: 

The Hawesville & Peliville Mineral Railway was ehar- 
tered by the last Kentucky Legisiature and organized 
Vet. 17. The route is from Hawesviile, Ky., via Pellville, 
Whitesville and Hartford to Beaver Dam on the Chesa- 
peake, Ohio & Southwestern Railway, a distance of 40 to 
45 miles, The route is through a rolling country, but 
there will be no deep cuts except through the river hill 
at Hawesville, which will be tunneled. The tunnel will 
be about 1,200 ft. or less. It will be placed under survey 
during the wirter or early spring. The road is. pro- 
jected in the interest of the land owners along the 
route, for the urpose of developi the fine mineral 
region through which it will run. The owners of the 
land for 5 miles on either side of the route are sub- 
ser!bing the minerals as stock in the road, 

We expect that with these mineral rights and other 
subscriptions, we can command the capital co build the 
road and to put the mines in operation. 

The right of way is being secured, and we hope to be 
ready to let the contracts in the spring. 

D. L. ADatg, President. 


Artesia, Starkville & Grenada.—This Mississippi com- 
pany propose to build a railroad from Montgomery, 
Ala., to Helena, Ark., about 300 miles. Of this the line 
from Artesia to Starkville, 12 miles, owned by the Mo- 
bile & Ohio Company,is tobe apart. The line has been 
surveyed from Starkville to Grenada, 70 miles. aud right 
of way has been secured; the work is light and there 
are no heavy grades. The future of the project depends 
on securing the necessary capital, which has not yet 
been done. L. D. McDoweu. of Starkville, Miss., is 
President. R. H. Ex.zotr of Memphis, Tepn., is Chief 
Engineer. 

Paris, Frankfort & Georgetown.—A $150,000 subscription 
has just been voted by Bath county, ky. The prelimin- 
ary surveys are completed from Frankfort to George- 
town and the location is in progress. 


Macon & Alabama.—The survey is in progress of this 
line from Macon, Ga., via Talbotton to Opelika, Ala, 


Nashvilie & Charleston.—This company has been in- 
corporated at Nashville, Tenn,, by A. 8. Marks and 
others. 


Troy & Tiptonville.— 

Troy. Tenn., Nov. 11, 1887. 
Eptror ENGINEERING News: 

It is the intention of this company to build a line of 
railroad through the counties of Obion and Lake iu 
Tennessee,and westward to an intersection with the St. 
Louis & San Francisey R, R.. in Arkansas. This line 
will open up one of the finest timbered portions of 
country in the Southern States, the county of Objon, 
through which the road runs almost centrally, has now 
190 saw mills in active operation. 

The western connections will be the Kansas City, 
Memphis & Springfield, Iron Mountain, and St. Louk 
& San Francisco Railroads. Eastern connections are 
lilinois Central, Nashville. Chattanooga & St. Louis, 
Motile & Obio, and the Newport News & Mississippi 
Valley Railroads. 

The entire contract for construction and equipment 
has been jet to Willlam Ferguson & Co., who now have 
a large force of nen and teams engaged in the work of 
construction. 

The road will be built and operated as an independent 
line, the money being furnished by a syndicate of New 
York capitalists. 

Any inquiries made to Gro. B. Wrison, the President, 


on. 
we Seer es eae Gm, Omen, 
Seaboard Air Line.—The Palmetto railroad is now 
open for traffic from Hamlet, N, C.. to Cheraw, 8. C., 
18 miles. This is a link in the projected through road 
from Washington, D. C., to Augusta, Ga., which the 
managers of the Seaboard system intend to build. 


The Northwest. 


Existing Roads.—Si. Louis 4 Chicago.—The contract 
for building the extension of 75 miles from Springfield 
to Eureka, [il., which wes let to J. ©, Morris & Co, of. 


New York City and sublet to Hamer & Williams, has 
been cancelled, as the company was unable to find a 
market for its securities. 

Milwaukee, Lake Shore & Western.—The survey just 
finished for the extension from La Crosse to Wausau, 
Wis., 160 miles, has been made through a rough and 
difficult country. A second line is now to be run be- 
tween the same points via Chippewa Falls. 

Chicago, Mihoaukee & St. Paul.—lt is ramored that 
right of way is being seeured for a line from Milton 
Junction to Libertyville, IL, about 60 miles. which if 
built will shorten the distance from St. Paul to Chicago. 
very materially. 

Chicago, Burlington & Quincy.—The Portage & South- 
western company has been incorporated in this in- 
terest, and proposes a road from Portage. Wis., to East 
Dubuque, Ill., with a branch to Madison, Wis., a total 
of 135 miles.——Work is to begin soon on an extension 
of the Burlington & Missouri River system from. Ash- 
land, Neb., via Weeping Water and Avoca to Nebraska 
City. 

Duluth & Iron Range.—About 600 men are at work on 
the extension to Ely, for which Shepard, Winston & 
Co., have the contract. 

ked River Valley.—An agreement has been reached 
between the citizens’ committee and contractors Mann 
& Holt, and Mr. Holt is now in the East negotiating 
for funde, Meanwhile the officersof the Manitoba 
government are industriously quarreling and accusing 
each other of “ boodling ” in connection with the Hud- 
son Bay and Red River Valley roads.and are doing 
more to hurt their scheme financially than its enemies 
did at its first inception. . . 


Dakota.—The present mileage of railroads in the ter- 
ritory is 4,207. Of this, 716 miles of track have been laid 
since Jan.1. There are also 301 miles of road ready for 
trackluying, most of which will not be completed till 
next season. 

Chicago, Santa Fé & California.—About 200 miles of 
track has been laid on the Chicago & Kansas City road, 
and 12 gangs are pushiog the work. 

Indiana & Illinois Southern.—The line from Effingham 
to Robinson, Ill., has been altered to standard gauge. 

Des Moines, Osceola & Southern.—M. V. B. EpGEeRr y, of 
Springfield, Mass., representing the purchasing bond- 
holders committee, bought this road at the foreclosure 
sale et Des Moines, Nov. 11.—It has been intended to 
put tne road in good condition and complete it as orizi- 
nally projected to St. Joseph or Kansas City, but it is 
now stated that a consolidation will be effected with 
some one of the great systems. 

Fremont, Elkhorn & Missouri Valley.—The extension 
from the Platte river to Geneva, Neb., 110 miles, has been 
completed and opened for traffic. 

Northern Pacific.—Trains are now running to Pem- 
bina, Dak., over the New Duluth & Manitoba road. 


New Projects and Surveys.—Canada, La Crosse & 
Southwestern.—At the annual meeting of this company 
held at La Crosse, Wis., on Nov. 9, J. A. Rosrzng, of 
Charles City, Ia.. was elected President, and &. 8. Bur- 
ton, of La Crosse, Treasurer.. 

Mississippi, Faribault & Northwestern.—A preliminary 
survey has been completed from Faribault, Minn., to 
Willmar, and engineers are now working from Fari- 
bault southeast via Marion. Hupson Wi1son, of Fari- 
bault, is interested. 

Duluth, Red Wing & Southern.— About $750,000 has been 
raised by local subscriptions to this projected line.—At 
a recent meeting of the directors F. W. Hoyt, of Red 
Wing, Minn., was chosen President, The proposed con- 
solidation with the Sioux City & Southwestern project 
will probably be effected. 

Fox River Valley.—A company has been organized to 
build a railroad from Oshkosh, to Berlin, Wis., 23 miles. 


The Southwest. 


Existing Roads.—Tezas & Pacific.—The reorganiza- 
tion of the company is to be followed by great ‘mprove- 
ments in the equipment and permanent way. The 
company has heretofore used the tracks of the Galves- 
ton, Harrisburg & San Antonio road from Sierra Blanca 
to El Paso, 92 miles. An independent line is to be built 
and also a bridge across the Rio Grande at E) Paso, the 
existing one, used by both the Santa Fé and Mexican 
Central trains, being insufficient to carry the traffic. It 
is stated that at the recent public sale of the road at 
Marshall, Tex., the Santa Fé bid $6,500,0v0 for the pro- 
perty, byt it was finally knocked down to Gen, WisTaR, 
the representative of the bondholders’ purchasing com- 
mittee, for $10,000,000, 

Denver, Texas & Fort Worth.—Tracklaying is com- 
pleted for about 390 miles from Fort Worth northwest, 
and is expected to reach the State line by Jan. 15. 

Pine Bluff, Monroe & New Orleans.—Grading has be- 
gun on the extension from Pine Bluff, to Little Rock 
Ark. 

St. Louis, Arkansas & Texas.—The extension from 
Commerce, Tex., to Fort Worth has been opened for 


business to Greenville. and tracklaying is finished for 


25 miles farther. 


Missouri Pacific.—The Augusta & White River Rail. 
road, in Arkansas, has been completed and opened for 
traffic, ; 

St. Louis & San Francisco.—A project is being agitated 
at Bonham, Tex., for an extension from Arthar City, 
near the crossing of the Red River, via Bonham to Fort 
Worth, about 150 miles. 


New Projects andSurveys.— El Paso & Northwestern 
Ry. & Telegraph Co.—This company has filed articles 
of incorporation in Texas, and proposes the construc. 
tion of a line from El Paso via Las Vegas, N. M., to a 
connection with the Santa Fe and Rock Island systems 
in the Texas Panhandle, a distance of about 500 miles, 
The company is. successor to the defunct El Paso, St, 
Louis & Chicago company and at its head are Hon. 
Wm. Winpom, of Minnesota and STEPHEN W. Dorsey, 

Chicago, Jefferson City, Girard & El Paso,—The city of 
Girard, Kan.. has voted aid to this corporation. 

Topeka Beit Ry.—Chartered at Topeka, Kas., by J. H. 
Broappvs and others. 

Lawrence, Atchison & Southern.—The surveyors have 
run a line from Atchison to Lawrence, Kan., and are 
working south toward Indian Territory. Capt. Stzrn- 
BERG, of Lawrence is Chief Engineer. 

Leavenworth & Denver Short Line.- The eurvey of the 
western division of the line has begun under direction 
of Jonn McCarry. All the money necessary to pay for 
the survey has not yet been subscribed and the citizens 
of Leavenworth are entreated to “respond heartily and 
promptly” to the call for more funds. Ifthe projectors 
of this enterprise have to wax so eloquent for months 
together to raise funds for a hasty preliminary survey 
how do they expect to raise the money necessary to 
build and equip their 500 mile Air Line? 


Rocky Mountain and Pacific, 


Existing Roads.— San Francisco, Clear Lake & Hum- 
boldt.—A prospectus has been issued by the company 
showing the proposed route from Napa, Cal., to the 
motth of Eel river, Humboldt county,and the following 
report as to the probable traffic of the road is given by 
the engineer, J. D, THOmMPsoN. 

It is estimated that there is tributary to this road, 
eapable of cultivation in grain and fruit, 650,000 acres. 
An annual yield of 50,000 tons, requiring 2500 cars for 
transportation, can be produced on the grain land 
embraced. 

The business which the company expects to do is set 

forth in the following table: 
Gross annual business of NapaCounty (freight) $75.000 
Of Lake County (freight)...........-..c0.ceee eoes 174,900 
Of Mendocino County (freight)......-.. pe edeeerees : 
TAWE CORO i ccnscens. cote naye 


Passengers. ... 
Back freight... 


at ORE RRO OHO ee tegen ee HHH HEHEHE we Hee 





Joun T. Davis has the contract for 25 miles, and has 
begun grading. 

Mexican Central.—Reports from El Paso state that the 
company is crowded with freight and bas ordered 10 
locomotives and 250 box cars. An additional amount of 
rolling stock will be required to equip the Guadalajara 
and San Luis Potosi lines, now under way. 

Mexican International. -The connection with the Mexi- 
ean Central is to be reached by Dec. 1. : 

Southern Pacific.—The directors have deeided to change 
the location of the lina through the Cienega canyon in 
Arizona on account of the frequent washouts which 
have occurred there.-—A surveying party is working 
in Cache Creek canyon on the Woodland, Capay & Clear. 
Lake road. 

Pacific Coast—On the extension to Santa Barbara. 
Cal., tracklaying is finished to Los Olivos. 

Union Pacific.—The Cheyenne & Northern extension 
has been opened for buainess from Cheyenne, Wyo., to 
the North Platte river, about 100 miles. 

Cour d’ Alene Ry. & Navigation Co.—The injunction 
against the operation of a portion of the road brought 
by the Washington & Idaho Company has been dis- 
solved: Work is to be pushed on the Canyon creek 
branch, and trains will be run to Burke by Dec. 1. 


New Projects and Surveys.—Chino Valley Narrow 
Gauge,—Surveys are in progress for a road from Chino 
to Ontario in San Bernardino county, Cal. 

Mexico.—A rumor at Vera Cruz is to the effect that 
English capitalists are to push work at once on the pre- 
jected railway from Vera Cruz to Acapuleo,—A narrow- 
gauge railway is projected to run from Patzquaro, the. 
terminus of the Morelia section of the Mexican Na- 
tional Ry., to the Pacific Coast. It will receive Gov- 
érnment aid.— A railway is to be built from the City of 
Mexico across the mountains to Puebla, a distance of 65 
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